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ADDENDUM TO DRILL IN HANDBOOK 





FOR 

67 . 

Сент | 9:2-INCH B.L. GUN MARK X. ON CARRIAGE, B.L. 
5118 BARBETTE MARK V. 
Driv. ков LOADING WITH Derrick AND \Утуси. 

2 On “ Prepare for Action,” 8 brings up the tackle and hooks it into 
С: the derrick aud passes the running end down to 9 and 10, who make 
ЫН it fast to the winch. 
E On the command * Load," 9 and 10 run a shell barrow with shell 
G under the tackle, with selvagee or eye-bolt fixed. 


5 With lyddite shell, eye-bolts will invariably be used. 
= 9 hooks lower block into eyo-bolt or selvagee, and assisted by 10 
С mans the winch handle, 7 steadying the projectile. 
E 7, 8, 9, and 10 will change rounds as required. 
: 5 gives “high enough,” guides the projectile over the loading tray, 
t: and gives “lower.” 
9 swings round the loading tray and 5 unhooks the tackle. 
3 removes the eye-bolt or selvagee and 5 swings back the derrick. 
3 and 5 then man the rammer. When the shell is home and the 
cartridges have been put in, 3 passes the eye-bolt or selvagee down to 
9, and 5 overhauls the tackle. 


P. 02 
7635. 
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9:2-INCH BL GUN. 
(Controlled and Uncontrolled.) 


[Norr.—This Handbook is corrected up to November, 1001. 


(LAND SERVICE.) 


Any 


alterations which may be suggested should be forwarded to the Chief 
Inspector, Woolwich. | 


GUNS. 





Hs 


¦ Material .. T 
¦ Length, total .. 


~ Weight, with fittings 
©'Ргеропйегапсе .. 


5 diameter 
“Зогс length T 
f capacity — .. 
=: diameter 
Chamber 4 length .. 
i capacity 
Г Г system .. 
и 

twist* .. 
Rifling 


Means of rotation .. 
Venting .. 


length .. ..| 18773 inches... .. 
number | 37 .. .. .. .. 
grooves 4 depth .. | 005 inch .. e T 
width..|OGinch .. А 


Angle of deflection for drift 


Radius of sights... 
Firing mechanism., 
System of obturation 


muzzlo velocity 

in foot-secs. .. 

Ballistic | muzzle energy in 
foot-tons 
penetration of 
МЕТ, at 1,000 
yds. in inches. 


effects 


| 
Marks С. І, ахо U.C. L | 


Steel and wrought iron .. 
.« | 2558 inches .. .. 





..| 22013 .. 4% { 
| Nilss T 4 E 
۰۱9۰2 inches .. 4% E 
..| 235/23 inches F 5% 
..| 17,163 cubic inches 7 
». | 11 inches ., .. .. 
as | 44 inches .. .. * 
..| 4,300 cubic inches T 


.. | Polygroove, hook section.. 

] Increasing from 1 to 5 
calibres at breech to Lin 
35 calibres at 81°12 
inches from muzzle, ro- 
mainder uniform 1 in 35 





Driving band .. . 
Axial ёё .. 2 
1 deegree 40 minutes .. 
..| 77'5 inches 5% š 
s. | Percussion and electric .. 


Pad 
ЕЕ с & 


} 8,400 22 cud 


pe T .. .. 





.. 


Marks ТУ, C. IVa, U.C. 
IVa, VI, VIA, VI», Үс. 


Steel. 

310 inches, 

IV to IVA 23 tons, VI to 

VI» 22 tons, 

Nil. 

9-2 inches. 

239-8 inches. 

21,535 cubic inches, 

12 inches, 

43 inches. 

4,950 cubic inches, 

Polygroove, hook section. 

Uniformly | increasing 

Írom 1 in 60 calibres 
at breech end of rifling 
to 1 in 30 calibres at 

v. muzzle. 

243'4 inches. 

37. 

0:05 inch. 

0:6 inch. 

Driving band. 

Axial. 

1 degree 40 minutes, 


. | 60 inches, 


Percussion and electric 
Pad. 





* No. 33 gun was rifled with a twist increasing from 1 turn in 120 calibres at 
the breech to 1 turn in 30 calibres at 123 inches from tho breech, remainder 
uniform 1 turn іп 30 calibres. This gun wus not through linod like those which 
were manufactured afterwards, as shown in Plate IL. 


(9784) 
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Marx 1X, Mark X and Xv, 
Material ., T ..| Steel (wire construction) | Steel (wire construction). 
Length, total .. ..| 44525 inches oe .. | 42°35 inches, 
Weight .. .. „| 27 fons .. .. .. | 28 tons. 
Preponderance — .. ۹۶ء‎ .. .. e. | Nil. 


diameter .. 
Bore 4 length 


..| 9'2 inches .. 
„| 4800 inches 


0:2 inches. 
429°33 inches. 


capacity .. 2.1 32,426 cubic inches, — ..| 32,235 cubic inches. 
: 18 inches, largest.. +. | 13 inches, largest, 
Chambor diameter 98 ,, smallest +. | 102 inclies, smallest, 
length .. ^. |- 70:215 inches .. s» 1210 у 
capacity +. | 8,123 cubic inches .. | 8,123 cubic inches. 
system .. +. | Polygroove, plain sections | Polygroore, modified plaire 
section. 
Straight from breech end | (Straight from broech end 
| of rifling to 303.585 of rifling to 303585 
inches from the muzzle, inches from the muzzle, 
twist .. the remaining 303°585 the remaining 303-585 
inches inerenaing from inches increasing from 
а; Oto 1 turn in 30 calibres Oto 1 turn in 30 calibres 
Rifling 
at muzzle \ at muzzle. 
length .. +. | 954685 inches 5 ., +. | 353-8 inches, 


number | 37 .. 37, 


grooves depth { 


straight, 0°08 inch 
twist, 006 inch .. 


straight, 0°08 inch. 
twist, 0°06 inch. 


width straight, 0702 inch +. | straight, 0°62 inch. 
twist, 0:002 inch .. .. | twist, 0:608 inch. 
Means of rotation... ..| Driving band .. .. | Driving band. 
ا‎ 2% .. ..| Axial .. T .. | Axial, 
Angle of deflection for drift | 3 degrees .. ve .. "WE 
Radius of sights ., ..| ВТ inches .. .. “+ ЁС sight on gun. 
Firing mechanism ..| Percussion and electric .. | Percussion and electric. 
System of obturation ..| Pad <. .. 6. | Pad. 
222 (muzzle velocity { 2,601 = 1001b. charge] | o суз 
presta in foot-sces. 2,613 = 103 ,, , 
effects, | muzzlo energy | f 17,826 = 100 
with 4 in foot-tons |} 18,410 = 103 > у } 18,410 
full | penetration of 27.5 = 100 
charge W.I. at 1,000 28:83 = 163 "m" Я 28:83 
yds. in inclies -* М 





* Nos, 134, 135, nnd 140 guns have breech preponderance, all others have w 
counterpoise at the muzzle; in some cases this is shrunk and screwed on, in other 
cases it is formed solid with the A tube in manufacture. 


С Маяк І Gen. 
(Plate 1.) 


Tho gun consists of the A tube, of steel, aronnd which are shrunk 
the 1B coil, of steel, and 5 stcel hoops extending to the muzzle, the 
breech-piece, of coiled wrought iron, being shrunk over the rear. Im- 
mediately in front of the breech-piece are shrunk the LC coil of wrought 
iron, and the 20 hoop of steel. The D coil, or jacket of wrought 
iron, to which the trunnions are forged being shrunk around the 
breech-piece and overlapping the 10 coil. 

A bronze sheath, for balancing the muzzle preponderance, is 
shrunk over the breech end; it has a plane for clinometer on top. 

The A tube is fitted with a stcel liner, extending from the scat of 
the obturator to а length of 141 inches, the liner being sccured at 
the breech end by a steel ring screwed into the A tube. 


5 


. The chamber is cylindrical, terminating in front with a curved 
slope. 
U.C. Mark I differs from the above in the breech fittings. Sie 
pages 7 and 10, and firing mechanism, page 11. 


Marx ТУ Guy. 


The gun is made of steel and consists of the A tube around which 
are shrunk the breech-piece, prolonged at the rear for the reception 
of the screw, the 1B, 2B, 3B, 4B, 5B, and 6B hoops extending from 
the breech to the muzzle. 

Over the breech-piece and portion of the 1B hoop, are shrunk tho 
jacket and trunnion, respectively secured longitudinally by inter- 
locking, the former with the breech-piece, the latter with the breech- 
piece and 1B hoop. 

The С hoop is shrank over the 1B hoop in front of the trunnion. 

The A tube is fitted with а steel liner extending from the seat of 
tho obturator to a length of 146 inches, the liner being secured at 
the breech end by a stecl ring screwed into the A tube. 

The chamber is cylindrical, 

A plane for clinometer is prepared on jacket, near the rear on top 

А. band for attaching the elevating gear is shrunk over the jacket 
near the breech. 

bronze frame for carrying the mechanism is secured to the 
breech end by fixing screws. 

Тог breech mechanisms, see pages 9, 10, and 11. 


Marx IVa (ск. 
(Plate IL.) 


Differs from the Mark IV in having two steel cylinders, one 
extending throughout the chamber, designated * chamber liner,” 
and the other throughout the rifled portion of the bore, designated 
“bore liner.” Mark IV guns, when through lined in this manner, 
have also the Mark II rifling. 

С. and U.C. differ from IVa in breech fittings only. See pages 
9, and 10 to 12. 


Mark VI бох, 
(Plate 111.) 


The gun is of steel and consists of the A tube, over which is 
shrunk the breech-piece prolonged at the rear for the reception of 
tho screw, the 1B and 2B tubes extending to the muzzle. The 10 
and 20 hoops are shrunk over the 1B aud 2B tubes. Tho trunnion 
is shrunk over portions of the breech-piece and 10 hoop, securing 
them longitudinally by interlocking. The jacket is shrunk over the 
breech-picce, interlocking with it. The D hoop being shrunk over 
the 1C in front of the trunnion. 

Parallel portions are formed on the 1C and D hoops аз seat- 
ings for the sight rings. 

Tho chamber is similar in form to that of other 9:2 inch B.L. 
guns. 

For breech mechanisms, see pages 10 and 11. 


Ú 
Mark VIA Guy. 


Differs from the Mark VI in contour, and in having а thicker A 
tube. The 1B tube also does not extend so far to the rear. 


Mark VIr Guy. 


Differs from the Mark VI in having 1B and 2B hoops instead of 
the 1B tube, and a thinner A tube. f 


Mark Vic Guy. 


The gun differs from Mark УІ in having the 1B and 2B hoops 
substituted for the 1B tube. Shoulders are formed on the A tube, 
over the powder chamber to give greater longitudinal strength, 
which require the breech screw to be bushed at the rear. 


Marx ІХ Gun. 
(Plate IV.) 


The gun is constructed of steel, and consists of an A tube, with 
an inner A tube extending from the seat of the obturator to tho 
muzzle. The inner A tube is secured longitudinally to the А tube 
by means of corresponding shoulders and а steel brecch-bush, which 
is screwed into the A tube at the rear; the brecch-bush is also prc- 
pared for the reception of the breech screw. Successivo layers of 
fint steel wire are wound round a portion of the A tube, the ends 
being secured to steel rings provided for the purpose. B tube is 
shrunk round the A tube immediately in front of the wire, extend- 
ing to the muzzle. Fitted over the exterior of the wire and over- 
lapping a portion of the B tube is a jacket secured longitudinally 
by means of corresponding shoulders on the B tube, and a screwed 
вісе] bush at the rcar. A trunnion ring is screwed over а portion 
of the exterior of the jacket. 

The central portion of the chamber is cylindrica], with curved 
slopes in front, and concd rear. 

The exterior of tho jacket is prepared with seatings for the 
д ХӨӨ of the sighting and elevating band. Two metal brackets 
are fixed to the trunnion ring for the foresights, and two steel brackets 
for securing the tangent sight clamps, when in position on the gun, 
nre fitted to the sight ring. š 

A plane for clinometer is prepared on the upper surface of the 
jacket at the breech. 

For breech mechanisms, see page 12. 


Mark X Gun, 
(Plate IVa). 


This gun is constructed of вісе), and consists of А and B tubes, 
a series of layers of вісе! wire, and jacket. In the interior of the А 
tube is an inner A tube, secured longitudinally by means of corres- 
ponding shoulders, and a steel breech bush, which is screwed into the 
A tube at the rear; the breech bush is also prepared for the recep- 
tion of the brecch serew. Successive layers of flat steel wire are 
wound round the A tuke, the ends being secured by steel rings 
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provided for the purpose. The В tube is fitted over the exterior of 
the wire, extending from the breech to the muzzle. Tho jacket is 
fitted over the exterior of the wire in rear and a portion of the В tube, 
and is secured longitudinally by corresponding shoulders on the B tube, 
and by а screwed steel collar over the A tube at the rear. Tho gan is 
without trunnions, Two projections round. tho jacket, noar the 
breech, and a key form a seating for the rear band connecting 
the gan to the mounting; the key is on the under surface of the 
jacket, and is formed when milling to shape the front projection. 

Tho central portion of the chamber is cylindrical, reduced in 
diameter with curved slopes in front; and curved at the rear. 

A plane for clinometer is prepared on the upper surface of tho 
jacket at the rear. 

Sighting lines are formed on the horizontal axis of the gun at the 
breech, and on the horizontal and vertical axes at the muzzle. 

А hole is provided in the left face of the bronze end frame for 
loading tray steady pin. 

For breech mechanisms, sce pages 14 to 15. 


Marx XV Gun. 


There are only two guns of this description in the service. The 
gun differs from Mark X in the construction, and consists of an A 
tube with an inner A tube, both extending the whole length of the 
bore, the A tubes forming the chase. Layers of flat wire over tho. 
A tubes extend from the breech to a little more than half the length 
of the gun. Over the exterior of the wiro is tho jacket, having a 
breech bush screwed into it to take the breech screw. 

Tho breech mechanism is the same in both marks. 


THE BREECH MECHANISMS. 


Two arrangements for opening and closing the breech аге 
employed with these guns, respectively termed the “ Controlled,” 
and the '' Uncontrolled.” In the former the operations of opening 
and closing the breech are entirely effected by mechanism, in the 


ested the breech-screw is merely locked or unlocked by the ratchet 
ever. 


UNCONTROLLED MECHANISM. 
U.C. MARK I GUN. 
(Plate V.) 


The breech is closed by a screw having four portions of the thread 
removed longitudinally, each one-eighth of the circumference. The 
interior of the gun at the breech being prepared in a similar manner, 
admits of the screw (when the raised portions are placed opposite the 
smooth surfaces in the gun) being driven home and locked by the 
eighth of a turn. In order to lessen the wear of the threads on the 
lower surface of the breech-serew while it is being withdrawn or 
replaced in the gun, to take the bearing a small curved piece of very 
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hard steel. termed “ bearing strip” or “riding strip,” is attached to 
it by screws, the strip is a little higher than the screw threads; a 
thread is removed from the left lower screwed part of the gun, thus 
a recess is formed for the brecch-screw when it is turned to tho 
locked position. 

To the right side of the breech is hinged a carrier, to receive tho 
breech-screw when withdrawn from the gun. 

The carricr is retained in its firing position by a lever engaging 
with a stud on the left side of the breech. When tho screw is drawn 
clear of the gun, a groove on its, under surface, coming in contact 
with the end of the lever, releases the carrier automatically, and 
adinits of it being swung into the loading position. А spring catch 
fitted to the carrier, engages with a stud on the right of tho breech 
and serves to retain the carrier open, the catch being released by 
depressing the lever handle on the left of the carrier. A spring stop 
bolt, actuated by a crank lever, enters a recess in the breech-screw 
when the breech is open and sccures iton the carrier. In closing tho 
breech the stop-bolt is withdrawn automatically by the arm of tho 
lever coming in contact with the breech of the gun which leaves the 
serew free to be pushed home. 

To the outer face of the breech screw is fitted а, bronze end plate, 
furnished with a hinged cam lever, by means of which the screw is 
worked, The cam portion of the lever falls into a гссевв in the gun 
when the breech-screw is locked and the lever depressed, thus pre- 
venting any movement during firing. This lever acts in a fourfold 
capacity, (а) as а lever for turning the screw, (b) after turning as а, 
prise giving the first movement to the rear in withdrawing, (c) as 
the screw is being turned for locking, it acts as a tell-tale, and can- 
not fall into its position until the turn is fully completed, (d) аз a 
lock in the firing position. 

The cam lever is held in its elevated position by a spring catch, 
fitted to tho left lug of the breech-screw. 

To release the obturator when the breech-serew is unlocked tho 
eum нија should be partially lowered by depressing the lover of the 
catch. 

A catch is provided for retaining tho lever when depressed. 

When the cam lever is elevated, it engages a gudgcon projecting 
from a block sliding in a recess formed in tho upper part of tho 
breech. This block is attached to the ratchet (Stanhope) lever 
by two links, the short one having the ratchet wheel which is 
provided with a reversible double paw], the arms of which gear, by 
means of a spring pin, with the teeth of the ratchet wheel. The 
ratchet lever pivots on a fixed axis on the upper left side of the 
breech, and in combination with tho links of the ratchet lever affords 
great mechanical power in turning the breech-screw, both in opening 
and closing the breech. The double pawl is reversed automatically 
by being brought into contact with projecting studs, one on the 
breech of the gun when the screw із in tho locked position, and tho 
other on the shorter arm or link of the ratchet lever, when the screw 
13 in the position for withdrawing. A small lever is fitted to the 
fawl ror reversing it by hand when desirable. 

The ratchet lever is held in pesition when not in use by a “ catch 
retaining.” 
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Marks ТУ, U.C. IVa, VIs Guns. 
(Plate VI.) 


The breech is closed by a screw having five portions of the thread 
removed longitudinally, cach one-tenth of the circumference. Tho 
interior of the gun being prepared in a similar manner, admits of 
the screw, when the raised portions are placed opposite the smooth 
surface in the gun, being driven homo and locked by the tenth of а 
turn. The Lrecch-screw is prepared for the “bearing strip” as in 
Mark I. 

Encircling the rear end of the breech screw, and hinged to the 
bronze frame is a carrier ring which supports the screw when with- 
drawn. ‘the ring is provided with bearing rollers to facilitate the 
movement of the breech-scrow, and to lessen friction at the hinge, а, 
roller frame with seven coned rollers is fitted. 

The carrier ring is held to the gun during the withdrawal of the 
breceh-serew by a clip, pivoted within the left side of the ring, cn- 
gaging with a recess in the bronze frame. 

A stop bolt in the right side of the carricr ring prevents the 
breech-screw being disengaged from the carrier when withdrawn; at 
the same time the clip is disengaged from the recess in the bronze 
frame, by means of a spring, which forces its opposite end into a 
recess in the breech-screw, thus sccuring the latter in the carrier 
ring. When in this position tho whole can be swung clear of the 
breech opening to admit of loading. 

The ring is retained in the loading position by a spring “ latch.” 

In closing the breech the lower arm of tho clip is depressed by 
coming in contact with an inclined plane in the bronze frame, and the 
clip being pivoted is consequently released from the recess in the 
screw, leaving it free to be pushed home. 

То the outer face of the brecch-screw is fitted a bronze end plate 
furnished with a hinged cam lever by means of which the screw 18 
locked and unlocked. 

The cam portion of this lever when the breech-serew is locked, 
falls into a recess in the carrier ring and so prevents any movement 
of the breech-screw during firing. On depressing tho cam lever after 
the breech-screw is unlocked, the cam acts upon the surface of 
the carrier ring, partially withdraws the screw together with the 
obturator. 

The cam lever is held in its elevated position by а spring catch 
fitted to the left lug of the breech-serew. Tbe lever may be partially 
lowered for the purpose of releasing the obturator by depressing the 
lever of the catch. When the breech is closed and the cam lever 
lowered it is rctaincd in position by a spring catch cam lever down 
in the carrier ring. 

When the cam lever is clevated, it engages a gudgeon projecting 
from a block sliding in a recess in the upper part of the bronzo 
frame. Тыз block is attached to the ratchet (Stanhope) lever by 
two links, the short ono haying the ratchet wheel, which is provided 
with a reversible double pawl, the arms of which gear by mcans ора 
spring pin with the teeth of the ratchet wheel. Tho ratchet lever 
pivots on a fixed axis on the upper left side of the breech, and, in 
combination with the links of the ratchet lever, affords great mechani- 
cal power in turning the breech-screw, both in opening and closing 
the breech. 

The double pawl is reversed automatically by means of a tappet 
attached to the ratchet wheel, which thereby changes the direction of 
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motion round the axis. A small lever is fitted to the paw] for revers- 
ing it by hand when desirable. A catch is provided for retaining 
the ratchet lever when not in use. 


CONTROLLED MECHANISM. 
C. Mark І Gun. 
(Plate VII.) 


Guns fitted with controlled mechanism Dave, in addition to the 
previously described gear, a rack fitted into a dovotailed groove, cut 
in an unthreaded part on the right side of tho breech-serew. A 
pinion which gears with the rack is keyed to the hinge bolt of the 
carrier. То the bolt is also attached, by means of a clutch, а worm 
wheel which gears with а worm and spindle fitted to the lower part 
of the breech end of the gun. The whole is so arranged that in 
turning the spindle in one direction the screw is withdrawn from 
the breech opening on to the carrier, and upon further action the 
carrier, together with the screw, is swung into the loading position. 

The reverse of this action takes place in closing the breech. 

In the event of accident to the controlling mechanism, the breech- 
screw may be withdrawn and swung into its loading position by hand, 
the clutch having previously been detached from the worm-wheel. 

A keep pin attached by a chain to the carrier is also provided for 
holding down the “catch retaining carrier open.” 


С. Mark IVa, AND Marks VI, VIA, Vic Guys. 
(Plate VIII.) 


These guns also have a rack fitted (о the right side of tho 
breech-screw. А pinion, which gears with tho rack, is keyed to the 
hinge-bolt of the carier ring. То the bolt is also attached, by 
means ef a clutch, a worm-wheel, which gears with a worm and 
spindle, fitted to the bronze frame. The whole is so arranged that 
in turniug the spindle in one direction the screw is withdrawn from 
the breech opening into the carrier ring, and upon further action the 
riug, together with the screw, is carried into the loading position. 

The reverse of this action takes place in closing the breech. 

In the event of accident to the controlling gear, the breech- 
screw may be withdrawn, and swung into its loading position by 
hand, the clutch having previously been detached from the worm- 
wheel. 

То retain the carricr riug open when required, a spring latch is 
provided, which can be put out of action by raising the small lever 
attached to it. 

A bronze cover is provided for the protection of the rack pinion 
and worm-whecl. 


Obturation, Marks I to VIG of before-mentioned Guns. 


The system of obturation consists of a circular pad with protect- 
ing discs fitting the mouth of chamber, placed between the head of 
the axial vent and the breech-serew. For weight of pads, see table, 


page 15. 


n 


The pad being slightly clastie expands radially when compressed 
by the action of the powder gas, thus sealing the escape. 

Thin dises of steel are used to adjust the required thickness of 
the obturating pad. 


Firing Mechanism, Marks I to V Ie of before-mentioned Guns. 


The firing arrangement is so designed that the gun cannot be 
fired before the screw is in the locked position, and the cam lever 
depressed. 

ТЕ consists of a steel vent furnished with a spring and nut passing 
through the longitudinal axis of the breech-screw, having on its outer 
end a slide box in which either the electric or pereussion lock is 
moved into and from the fixing position, by depressing or raising tho 
cam lever, by means of a link which gears the lock with a groove in 
the side of tho lever. 

Electric Firing—The electric lock “В” (Plate IX) is used; 
it consists of a stecl frame having а projecting arm (а) in which 
13 an insulated contact (b), the upper part of the contact is 
kept pressed outwards by а spiral spring ۴ fitted to the lower 
end of which is n terminal point (d), over which one of the, 
tube wires is placed, aluminium block (е) and cap (f). Тие 
frame is furnished with a spring guide bolt (g) engaging with a 
link attached to the cam lever, by means of which the lock is brought 
down into tho firing position, when the cam lever is depressed. The 
lower portion of the frame is fitted with an extractor for removing 
the tube after firing. When the lock is raised, the wedge-shaped 
extractor is foreed under the head of the tube, thus releasing it from 
the vent. A lanyard with toggle (№) is attached to the extractor. 
To prevent the extractor from flying back on firing, its lower end is 
prolonged beyond the axis pin, forming a projection (т). 

A contact is fixed on the upper right side of the breech, furnished 
with an insulated terminal for the reception of the return wire from 
the electric vent-sealing tube, the tube wires being unticisted before use, 
one end is attached to the terminal in the lock, and the other end to 
the upper terminal. The contact bracket and electric lock аго so 
arranged that, when the screw is home and the cam lever lowered, 
contact is made. 

Percussion Firing.—'The percussion lock * D "* (Plate IX) con- 
sists of a frame (A) fitted with a striker (B), with firing pin (6), 
spindle (c), keep-pin, spiral spring (4), and cap retaining (е); C, 
trigger, with axis pin (g), and spiral spring (A); D, cocking lever, 
with axis pin (1); E, extractor, with axis pin (n), spiral spring (о), 
and lanyard (р), with toggle; К, guide bolt, with spiral spring (г), 
handle (s), and keep-pin. з. ее gs : 

The guide bolt of the lock fits into a recess in a sliding link, and is 
worked up and down by the cam lever; when the latter is raised the 
lock is cocked automatically. The cocking lever has three arms, the 
one (і) gears into a recess in the slide box causing the lever to 
revolve, the arm (j) pushing the spindle (с) back and compressing 
the main-spring (d), which is retained in the cocked position by a 
projection on the lower part of the trigger catching tho lug of the 
spindle, the trigger being pressed downwards by the small spiral 
spring on its axis. On lowering the cam lever, the cocking lever is 
reversed, and its lower arm clears the spindle, which, on raising the 


* For above guns on barbette carriages, for disappearing carriages see footnote, 
page 12. 
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trigger, is free to fly forward and carry the striker on to the tube. 
The third arm (E) has its upper surface roughened, and is kept 
pressed down by the finger while taking the lock in or out of tho 
slide box. ۱ 

The trigger is fitted with two loops (7'.s'), to either of which 
the lanyard may be attached, one (r') being for a horizontal pull to 
the rear, the other (s') for a pull in an upward direction. The 
lower portion of the frame is fitted with an extractor, similar to that 
described for the electric lock “ В.” 

See footnote *. 


Mark ІХ Guy. 


(Plate X.) 
Breech-closing Mechanism, Controlled. 


А bronze frame for the attachment of the mechanism is secured 
to the breech end of the gun by fixing screws. 

The breech-serew is closed by a parallel screw having six por- 
tions of the screw-thread removed longitudinally so as to admit of 
the breech being closed (when the breech-screw is pushed home) by 
tho 12th of a turn. 

A bronze carrier ring for supporting the screw when withdrawn 
is hinged by a bolt to the bronze frame. То the hinge bolt of the 
carrier ring is secured a worm wheel which engages with a worm 
and worm spindle fitted to the lower part of tho frame. The hingo 
bolt is also fitted with a bevel wheel and rack pinion, the former 
engaging with a bevel wheel with friction roller on the carrier ring, and 
the latter with the rack on the breech-screw, in such a manner that, 
when the hinge bolt is revolved in one dircetion, tho friction roller 
engages with a roller path prepared for its reception in the end plate 
of the breech-screw, and turns the screw into the unlocked position ; 
the rack pinion then engages with the rack on the breech-screw, and 
withdraws the latter, the whole being then swung round into the 
leading position. А catch is fitted on the breech mechanism frame 
engaging with a ratchet wheel on the worm spindle in such a manner 
us to retain the carrier in the * open" or “closed” position. The 
reverse action takes place when the hinge bolt is reversed in the 
opposite direction. 

In the event of accident to the controlling gear, the breech-screw 
may bo withdrawn and swung round into the loading position by 
hand, a cam lever being provided for this purpose. When the cam 
lever is not in use the housing-block is filled by a preserving block. 


Obturation. 
The systein of obturation is as for the previous marks of guns. 
For weight of obturators, see table, page 15. 
Firing Mechanism. 


The mechanism is so arranged that the gun canuot be fired until 
the screw is locked iu the gun. 

The gan is furnished with an axial vent prepared at its outer end 
for slide box for the locks, as under. 








* For guns on disappearing carriages “lock, percussion, J " has been approved ; 
it is converted from tho percussion lock “D,” Тіс frame of the lock, Plate IXa, 
is in two parts, With this lock the striker is raised into the firing position, and 
then released, by means of a trigger and cocking lever, which are so arranged that 
the lock can be cocked and fired by one pull on the trigger. There із a loop on the 
outer end of the trigger, to which the lanyard may Бо attached. 
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Electric Firing (Plate X1).—The electric lock for wiro tubes con- 
sists of a steel frame (a) fitted at the apper end with an actuating lever 
(b) with sleeve (с) by means of which it is raised or depressed, 
thus admitting the insertion or withdrawal of tho tube from tho 
vent, The lock is secured during firing by means of a catch оп 
the actuating lever, which engages with a projection on the box 
slide when the lock is in the س‎ position. To prevent the lock 
from sliding out of the slide box, when tho actuating lever is raised, 
n stop catch is fitted to the actuating lever which engages with a 
stop on the lock frame. When placing the lock in position or with- 
drawing it from the gun, the bronze nut of the stop-catch must be 
pressed in so as to allow tho actuating lever to be raised beyond the 
stop on the lock framo, as it is only with the lever in this position 
that the lock can be inserted or withdrawn. 

The lower portion of the lock is fitted with an extractor (d) and 
an insulated contact (e) having a terminal point ( f) for the reception 
of ono of the wires, electric, vent-sealing tube, the tube wires being 
untwisted before use, the other wire being placed over an insulated 
terminal point on the right side of the bronze frame in connection 
with the firing battery. 

To the hinge joint of the carrier ring, and projecting through the 
side of the breech screw, is fitted a contact bolt, furnished with an 
insulated contact, in connection with the firing battery. The contact 
bolt is actuated by means of a cam groove in the rack pinion in 
such a manner that when the breech is closed tho contact bolt is 
forced through the recess in the side of the brecch-scrow, and makes 
contact with the lower contact of the electric lock. In opening the 
breech, the first movetnent of the rack pinion serves to withdraw the 
contact bolt clear of the breech-screw, and thus admits the latter 
being unlocked and withdrawn. 

The lock for wireless tubes differs from that described above for 
wired tubes, in being provided near the centro with an insulated 
aluminium crown metal connecting piece, haying at one end a steel 
centre punch point, and connected at the other end by a braided wire 
cable to the insulated contact at the lower end of the Jock. The 
upper contact is encased in a steel cover, actuated by a link fitted to 
the lock frame, which engages with the cam portion of the actuating 
lever, so arranged that when the lock is in position, and the lever 
depressed, the point of the contact is forced partially into the head of 
the V.S. tube, and contact made. The under side of the lock is 
provided with two serrated cutters, which grip the head of the V.S. 
tube, and ensure a clean surface for the earth return. . 

Percussion Firing (Plate XI).—The percussion lock consists of 
a steel frame furnished with an extractor, actuating lover, and 
stop catch, generally similar to those of tho electric lock. The 
lock frame is fitted with a striker, main spring, trigger, and 
safety plunger. Tho striker is cocked automatically when the 
actuating lever is raised, and maintained in the cocked position 
by the trigger. The trigger is furnished with a loop for the 
attachment of the service lanyard. The safety plunger which is 
fitted to the lower portion of the lock frame serves to ensure that the 
vent-scaling tubo is not detonated by tho striker before tho actuat- 
ing lever is lowered. When the breech is closed and the actuating 
lever lowered, the safety plunger is automatically withdrawn from 
the striker, which is then free to strike the vent-sealing tube when 


the trigger is pulled. 
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Marks X anp XV Guns. 
(Plates XIa and ХТ.) 


Dyeech-Closing Mechanism, Controlled (© Welin” System). 


The breech is closed by а parallel serew, which differs from the 
ordinary interrupted screw in having a larger amount of thread іп 
proportion to its length by arranging segments at varying diameters, 
the breech opening of the gun being prepared in a corresponding 
‘manner. The interruptions in the gun are arranged to accommodate 
the segments of the serew of largest diameter, thus, when the scrow 
is unlocked, these segments pass into the interruptions, and the 
segments, next smaller in diameter, unlock into the spaces left 
vacant by tho larger ones. 

The breech screw is attached to the carrier by means of corre- 
sponding interrupted serew threads, and by a steel vent passing 
through the centre of the breech screw. The vent has a mushroom 
head at the inner end, behind which are placed the obturating pad 
and protecting dises. ‘The veut is retained in position by means of a 
sleeve, spiral spring, collar and nut, in the carrier. 

А mangnnese bronze carrier for supporting the breech screw is 
hinged by a bolt to the right side of the gun atthe breech. The carrier 
and breech serew are opened and closed by means of а breech 
mechanism lever (A), pinion, and link (B). The lever is retained in 
the closed position by a catch fitted to the underside of the carrier. 

A catch fitted to the carrier engages with а corresponding recess 
in the rear face of the breech screw when the breech is open, and 
retains the screw in the unlocked position. Tho catch is auto- 
matically disengaged from the screw in closing the breech. There is 
a hole in the left side of the breech mechanism frame for the stop of 
loading tray. 


Obturation. 


This is obtained by means of an asbestos pad and protecting 
dises, which fit into а coned seating in the gun, as previonsly 
described for the other Marks of gun, but which differ in the coned 
portions being made more acute, the seating in the gun for their 
reception being arranged at an angle of 18 degrees 14 minutes 
48:7 seconds with the axis. 

When the obturators require to be changed, care must be taken 
that the protecting discs issued with the pad are placed in the gun 
with it. А pad and its protecting dises must, in all cases, be 
replaced together. For weights, see table, page 15. 


Firing Mechanism. 


Plate XIb. 


The firing mechanism is designed for percussion firing, and for 
electric firing with wireless tubes, and is so arranged that the gun 
cannot be fired before the breech is closed. 

A box, C, in which the electric and percussion lock slides is 
secured to the outer end of the steel vent, 1), the lock being pushed 
into a position over the vent by means of an actuating link in the 
rear face of the carrier, when the breech screw is locked in tho gun. 
A safety slide fitted to the upper left side of the slide box serves to 
prevent contact, between tho needle of the lock and the electric or 
percussion tube in the vent, before the breech is properly closed. An 
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extractor for releasing the vent-sealing tube from the vent is fitted to 
the slide box, and is actuated automatically by the lock in opening 
the breech. | 

The electric and percussion lock consists of а steel frame with an 
insulated steel needle, E, which is actuated by a mainspring. For 
the purpose of percussion firing, a cocking handle, F, is provided, by 
means of which the needle is pulled into the cocked position and 
retained by the trigger, G, which engages with a projection, Н, on 
the sheath. The trigger can be pulled from either side of the gun by 
the firiug are, I. ۱ 

For electric firing, the outer end of the needle of the lock is 
connected by a spring contact and electric cable to the firing battery 
on the mounting. 

A spring guido bolt, K, is provided on the lock, which engages 
with the actuating link in the carrier, 


Action Or tit MECHANISMS. 


То Close the Breech.—Turn the breech mechanism lever from 
right to left, which will cause the carrier with breech screw to swing 
into the closed position. On continuing the motion of the lever, the 
screw is turned into the locked position by the link actuating breech 
screw, which is connected to a stud on the rear face of the breech 
screw, thus forming ہ‎ crank. When tho screw is locked in the gun 
the last motion of the breech mechanism lever forces the lock into 
a central position over the vent by means of the link actuating lock. 

To Open the Breech.—This is tho converso of tho foregoing. 


WEIGHTS OF OBTURATING PADS. 


The obturating pads should weigh as stated in the following 
table, and if any pads are found not to be within these limits, steps 
should be taken to exchange them for others :— 











Weights. 
Nature of Gun. - Minimum, | Maximum. 
| 
Marks— ]b. oz. dra. 1b. oz. dra 
С. I, and U.C. I “е 4% 6 14 8 7 10 3 
IVo to VIO .. T oe — & 0 9 5 13 
IX 1 8 


oe .. .. .. 


X to Xv .. 
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REMOVING AND REPLACING BREECH MECHANISM. 


Instructions to bo observed in removing and replacing the breech 
mechanism. Care must be taken not to indent or damage the 
components: а hammer should never be used unless with а ріссе of 
wood or soft metal to transmit the blow: heavy parts, which cannot 
bo lifted by hand, can bo slung by solvagees, and tackle suspended 
from the mounting or from any other suitable erection, 


ORDER or REMOVING THE MECHANISM, 


1 Lock. 

2 Box, slide. 

3 Vent, axial and obturator. 
4 Breech screw and details. 
5 Carrier with details, 

6 Worm spindle. 

7 Ratchet lever. 

8 Catch, ratchet lever. 


ЕЕ ав for C. Mark I, with 


C. Mark I Gun.. ie vis 


the exception of tho worm 
«spindle and worm wheel 
with clutch, 


1 Lock. 

2 Box, slide. 

3 Vent, axial and obturator. 
C. Marks ТУА, and VI, n. 4 — screw with details, 

Vic Guns  .. .. 5 Carrier ring with details. 
6 Catch, ratchet lever. 
7 Worm spindle. 
(8 Ratchet lever. 


Same as for C. Marks IVA, 
VI, УТА, and Vice, with 
the exception of the worm 
. spindle, and worm wheel 
with clutch. 


1 Lock. 

2 Box, slide. 

8 Obturator. 

4 End plate of breech screw. 
5 Rack. 

6 Breech serow. 


| 
4 А 
| 7 Bevel wheel with crank. 


Ю.С. Mark I Gun 


Marks IV and hig and U. = 
Mark ТУл Guns 


Mark IX Gun .. .. oe 


8 Worm wheel. 

9 Carrier ring with details. 
10 Worm spindle. 
11 Cover worm wheel. 


1 Lock and box slide. 

2 Veut, axial and obturator. 
3 Breech screw. 

4 Link actuating lock, 

5 Carrier. 


Mark X and ХУ Guns 


17 


The following articles must be removed while the breech :s 
closed :— 


Mark I, 1V, IVA, VI, to Тіс Guns. 


Electric lock © B."— Place the cam lever in the up position, with- 
draw the guide bolt of the lock clear of the link, and slide the lock 
out of the grooves of tho slide box in an upward direction. 

Percussion Lock '* D."—Place the cam lever in the up position, the 
trigger of tho lock must then be pulled to the rear by inserting the 
third finger of the left hand behind the loop for lanyard, the first 
finger at the same time being pressed on the hatched position of the 
cocking lover. The сат lever must then be gently depressed until the 
projecting toe of the cocking lever is clear of the recess in tho box 
slide; the lever can then be returned to the up position without cock- 
ing tho lock, which can then bo removed by withdrawing the guide 
bolt of the lock clear of the link, and sliding the lock out of the grooves 
of the box slide in an upward direction. 

Ratchet Lever.—Remove the keep pin and washer from the axis 
pin of the ratchet lever, and unscrew the hinge bolt of the link, when 
the lever can be withdrawn. To remove the sliding block with 
gudgcon, the fixing scrows of the steel plates forming tho recess for 
the block must first be removed iu the case of Mark I Guns, and the 
fixing screw and filling piece in that of the others. 

Catch, Ratchet Lever—Remove tho keep pin and washer, and 
withdraw the catch. 

Cam Leuer.—Iemove the keep pin and nut from the hinge bolt, 
when the latter can be withdrawn and the cam lever removed. 

Catch, Cam Lever, up.—Remove the set screw in the end plate and 
withdraw the lever from tho outside, and the catch with flat spring- 
from the inside of the Ing of tho end plate. 

Catch, Cam Lever, down.—Unscrow the axis pin and remove the. 
lever, the catch with spiral spring can then be withdrawn. 


Before removing tho following fittings, the breech must be opened ' 
and the breech screw swung into the loading position, except where. 
otherwise stated in the case of Marks IX and X Guns. 


Marks I to IX Guns. 


Box, Slide.-—Turn the box slide until it engages with the stop on: 
the end plate, the two portions of the box slide can then be separated 
to the right and left respectively till clear of the thrust collars on the 
vent, and withdraw to the rear. 

Vent, Axial, and Obturator.—Unscrew the nut from the vent to- 
gether with the obturator from the front end of the breech Богот, 
the spiral spring and washer belonging to the vent can then be with- 
drawn from the recess in the end plate of the breech screw. 


17.0. and C. Mark I Guns. ۱ 

Breech Screw.—Press the projecting end of the lever directing 
stop from the front side of the carrier until the stop is disengaged 
from the under side of the breech screw, when the latter can be 
pushed forward sufficiently to admit of a selvagee being placed round 
it for lifting. The breech screw can then be pushed forward until 
clear of the carrier, the pressure on the lever directing фор being 
maintained until the breech screw is clear of the carri.. 

Stop, breech screw. Stud, slop, carrier, open. Lever, retaining 


(9784) 2 
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carrier closed.—Unscrew the fixing screw of the cover from the under- 
side of the carrier and remove the cover. Unscrew and withdraw the 
axis pin of the lever directing stop breech screw and withdraw the 
lever, the stop with spiral spring can then be removed from the 
upper surface of the carrier. Remove the keep pin from the collar 
on the releasing spindle on the underside of the carrier when the 
spindle can be withdrawn and tho lever directing with stud “stop, 
carrier open," and “lever, retaining carrier, closed " can be removed. 


U.O. Mark I Qun. 


Carrier.—Unscrew the set screw in the lower lug of the hinge 
joint until the point is clear of the hinge bolt when the latter can be 
pushed up from below and withdrawn, The washer between tho 
carrier hinge joint and the underside of the top lug must then bo 
pushed out, when the carrier can be slightly lifted to clear the cone 
of the lower lug, and withdrawn. 


C. Mark I Gun. 


Carrier.— Unscrew the guide screw in the clutch on the underside 
of the bottom lug of hinge joint, and remove the clutch. Two 
set screws in the collar under the worm wheel must then be unscrewed, 
care being taken to support tho worm wheel while this is being done; 
the collar can then be withdrawn and the hinge bolt pushed up 
through the worm wheel and removed from above. The worm wheel 
and the rack pinion can then be removed. The washer between tho 
carrier hinge joint and the under side of tho top lug must then be 
pushed out, when the carrier can be slightly lifted to clear the cone 
on the lower lug, and withdrawn. 

Worm Spindle.—Unscrew the fixing screws of the bracket, and 
remove the latter with worm spindle from the gun, the spindle can 


then be withdrawn from the bracket by removing the keep pin, nut, 
. ind lever. i 


Marks IV, IVa, VI, to VIc Guns. 


Breech Screw.—-Press down the projecting end of the retaining 
-clip in the carrier ring until the inner end of the clip is clear of tho 
pocket in the breech scrow, and push the latter through the carrier 
ring till tho stop bolt can bo withdrawn from the front of the brecch 
screw. Force back the brecch scrow through the carrier ring into 
the loading position, and sling it, press down tho retaining clip clear 
-of the screw, when the latter can be withdrawn to the rear. 

Carrier Ring —Unscrew guide screw in the clutch on the under- 
side of the bottom lug of the hingo joint and remove the clutch, 
Two set screws in the collar under the worm wheel must then be 
unscrewed, care being taken to support the worm wheel while this is 
being done, the collar can then be withdrawn and the hinge bolt 
pushed up through the worm wheel and removed from above. Tho 
worm wheel and rack pinion can then be removed. Sling the carrier 
ring as near the hinge joint as possible, and push out the steel washer 
from between the carrier ring hingo joint and the underside of the 
top lug, then lift tho carrier ring till the hinge joint comes against 
the top lug, and withdraw the carrier ring. In withdrawing the ring 
care must be taken to catch the roller frame with the rollers and 
bearing plates, which will fall out at the lower erd of the carrier ring 
hinge ioint so soon as the ring is withdrawn. 
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Worm Spindle.—Take out the keep pin of tho levor securing nut 
and remove the nnt and lever. Knock out the flat keep pin from 
underneath the bracket and withdraw the spindle, the worm with the 
four washers can then be removed. 


Mark ІХ Gun, 


Filectric Locks. Percussion Lock.—Press up tho sleove of tho 
actuating lover clear of tho catch on the lock frame, and raise tho 
lever as far as it will go, at the samo time pressing tho milled head of 
the stop catch, and slide the lock out of the grooves in the box slide 
in an upward direction, and withdraw. 

End Plate.—Unscrew the set screw of the cam lever hinge bolt 
and withdraw the bolt, when the distance piece for cam lever can 
be removed. Take out the fixing screws of the end plate and 
remove it. 

Rack.—To take out tho rack, the breech screw must be pushed 
through the carrier ring into the breech of the gun till the outer face 
of tho screw is almost flush with the brecch faco of the gun, and 
turned to the left (by means of two of the fixing screws for the ond 
plato, serewed into opposite holes in the breech screw and used as 
handles) till the projecting end of the rack comes against the stop on 
the carrier ring, when tho rack can be withdrawn by a straight pull 
to the rear. 

Breech Screw.—After the rack has been withdrawn, as previously 
described, the breech screw must be turned back to the unlocked 
position in the gun and pulled back through the carrier ring as far 
as it will go, the retaining clip in the carrier ring being pressed in 
by means of a piece of wood во as to engage with tho groove in tho 
breech screw, the carrier ring at the samo timo being held in the 
closed position. The breech screw and carrier ring can then be 
swung into the loading position and the breech screw withdrawn 
from the front of the carrier ring, the retaining clip being held clear 
of the screw by means of a screwdriver used as а, lever. 

Bevel Wheel with Crank —Unscrew the set screw in the upper 
right side of the hinge joint, and remove tho securing screw of tho 
bevel wheel with crank, when the wheel can bo withdrawn. 

Carrier Ring.—Remove tho fixing screw of the cover worm wheel 
and swing the cover open. Unscrew the set screw in the bottom log 
of the end frame.  Removo the preserving screw from the upper еп 
of tho carrier ring hinge bolt and screw in the eye bolt. Lift the 
hinge bolt clear of the worm wheel and withdraw the latter. Slin 
the carrier ring and withdraw tho hinge bolt, when the bevel wheel, 
rack pinion, and contact bolt can be removed from the hinge joint. 
Withdraw the carricr ring from the end frame, taking care to catch 
the roller frame with rollers and bearer washers, which will fall out 
from the underside of the hinge joint. 

Worm Spiudle.—Unscrew the securing nut of the lever and with. 
draw the latter. Unscrew the set screw in the bracket and withdraw 
the worm spindle, the worm with the four washers can then be 
removed from the end frame. 

Cover Worm Wheel.—Remove the axis pin, when the cover can be 
withdrawn. 


(9784) 52 
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Marks X and XV Guns. 


Lock and Вох Slide.—Draw back the guide bolt of the lock, then 
turn the lock and box slide through а quarter circle іп а downward 
direction, and remove separately or togethor. 

Vent Axial and Obturator—The axial vent, with spring, nut, and 
washer, and the obturator, will be removed in the usual way, the 
sleevo which forms part of the axial vent being removed from the 
recess in the carrier to the front. 

Breech Screw.—Disconnect the link actuating breech screw from 
link pinion by removing the check screw and axis pin, then turn the 
breech screw on the carrier until the actuating link is clear of its 
slot, and take off the link. Press the catch retaining breech screw 
clear of tho recess in the breech screw, and turn the latter so ns to 
disengage the screw threads on the interior of the screw from those 
on the carrier, and withdraw the breech screw. The catch retaining 
breech screw will then be forced out of its seating by the action of its 
spring. 

Link Actuating Lock.—Uncrew the bush of the guide bolt about 
а quarter of an inch, draw back the guide bolt of the link, and slide 
the link from its groove in the carrier. 

Carrier.—Sling this, as a preventative. Remove keep pin and 
nut from lower end of hinge bolt, and the preserving screw from tue 
top end, replacing the latter by an суе bolt, by means of which tbe 
hinge bolt is withdrawn. Release set screw, and unscrew upper 
ball-bearing bush, and take out the anti-friction balls. Release set 
screw, and partly unscrew tho lower ball-bearing bush, when the 
carrier can be withdrawn, complete the removal of the lower ball- 
bearing bush and anti-friction balls. Remove keep pin and nut from 
breech mechanism levers and withdraw the lever. Remove keep pir 
and nut from the link pinion stud, and withdraw the link pinion. 
Unscrew the fixing screws of bracket catch retaining breech 
mechanism lever, and remove the bracket, remove keep pin and nut, 
and withdraw catch and spiral spring through hole in bracket. 


ORDER or REPLACING THE MECHANISM. 


The order in which the mechanism may be replaced will be the 
reverso of the foregoing. But, howover, in the case of hinge bolts. 
having coned roller frame, care should be taken to put the frame in 
position as shown in the sketch below; the anti-friction rollers being: 
embedded in tallow or other fatty matter, which will serve to retain 
them while assembling the frame, and afterwards as a lubricant. 


TOP. 


(TIIN BEARING PLATE, 
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BOX, SPARE PARTS. 


The box is made of deal, divided into seventeen compartments, 
and is intended to hold the spare springs and other small parts 
belonging to the gun. 





APPURTENANCES, &c. 
8۸008۰ 


The guns are sighted on both sides, except Marks X and ХУ. 

Mark I foresights are of the drop pattern, and consist of a pillar, 
jacket, and socket, with a steel acorn screwed into the pillar. The 
socket is permanently fixed in the gun. Тһе pillar locks into the 
socket with a bayonet joint, and is secured from turning by a projec- 
tion on the jacket, which drops into a recess in the socket when the 
sight is in its true position. The sight cannot be removed without 
vet raising the jacket and turning the pillar round а quarter of a 
circle. 

Mark II foresights differ from Mark I in being provided with a 
small steel acorn point and а sighting blade to facilitate laying. The 
sights are “left” and “right” respectively, aud are so stamped, the 
vertical edge of the sighting blade being turned inwards in each caso 
when the sights aro in position in the gun. These foresights are 
interchangeable with all the L.S. Mark guns, 

The tangent sights are of steel having bars triangular in section. 
The front faces have a degrce scale (12° for Mark I gun and 15° 
for Marks IV to VI guns) and a rack which gears with the pinion of 
the automatic clamp “C.” The rear faces aro fitted with range 
strips graduated in yards (8,400 yards for Mark I gun, and 10,000 
yards for Marks IV and VI guns) for a full charge, and stamped 
with the corresponding M.V.* The crossheads are fitted with a 
deflection leaf worked by a milled head screw capable of giving 2 
degrees deflection right and left, and having a sight notch, 0:06 inch 
deep, for use when elevation and line are both to be obtained by 
means of tho sights. 

Mark II for the Mark Т guns, and Mark III for the Marks IV 
and VI guns are made “left” and “right” respectively, and are so 
stumped. The vertical edges of the sighting blades on the crossheads 
are turned inwards, when the sights are in position in the guns, so 
as to correspond with the sighting blades of the foresights. Mark I 
and Mark If tangent sights for these guns, respectively, were not 
made specially for the right and left sides, and wero used with the 
Mark I foresights. I 

On the leaf is engraved a zero mark, and the deflection scale is 
engraved on the corresponding upper face of the crosshead. 

The leaf has а vertical sight blade of a height corresponding to 
about а mean length of 1,000 yards on the yard scale which is in- 
tended for use in conjunction with the elevation indicator, elevation 
being given by means of the latter, and line only by the sights. 
When using the sight blade, the sight should be clamped about 
1,000 yards less than the estimated range of the ship, if tho ship is 
approaching, and at the estimated range, if the ship is going away, 


* In futuro manufacture the kind of charge will also be stamped on them thus, 
“P” or “С,” denoting powder or cordite. 
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гав by this means the gun сап be laid for linc at any time during the 
period the ship takes to move 1,000 yards. . 

The “clamp, tangent sight, automatic С” is used for clumping 
the above mentioned tangent sights. 

The Mark I tangent sights for the Mark IX gun are of similar 
construction to those of the latest pattern for the previous marks of 
gun. The raoge strips are graduated similarly, too, but that on the 
front face to 8°, and the two on the rear faces up to 10,000 yards for 
a full charge, and also corresponding М.У. Tho automatic clamp B 
is used for clamping them; it is secured to the sight ring by a steel 
bracket. 

The Mark II tangent sights for Mark ІХ gun differ from Mark I 
in having the cross-head traversing screw witha larger pitch thread; 
the sights are made right and left for guns on Marks III and IV 
barbette carriages respectively, cach sight having two range strips, 
one for a full charge, and the other for a three-quarter charge, 
arranged and graduated thus :— 


for Mark III f full cordite charge, 10,000 yds., and M.V. 2,691 f.s. 
رما‎ carriage ” ” 8,000 ہو‎ ” 2,127 ,, 
на for Mmk IVffull „ » 10200 , » — 2,0001 ,, 
smps Û сан 1 „ „ 8000 н » 21M, 
Mark II oe желіп 2^ composito charge, 10500 yds., and М.У, 2,643 f.s. 
” ”> 0 > ” “y ”> 
rango 3 for Mark IV { аш, » 11000 , » 308, 
P carriage 1 ” » 8,00 ,, » 2, 196 ” 


Marks X and ХУ guns are not fitted for sights. For automatic . 
and rocking-bar sights, see pages 49 and 48 respectively. 


Овтовлтіма Pap Boxes. 
(Plate XIc.) 


Вох, Obturating, Pads, and Discs, В.Г. 9:2-in., Marks 1 to VII 
Guns.—Marks І and IL boxes differ from Mark III, in the former 
having iron screws and fittings; Mark 11 is slightly deeper than 


vk I. 

Mark ШІ box is of wood, the sides being made of deal, ends and 
bottom of elm; top, batteus, and internal fittings of mahogany. The 
sides are dovetailed to the ends, and the bottom is secured by brass 
screws. It holds 3 pads and 3 sets of discs. 

Tho box is fitted with a false lid, a gunmetal bolt passes up 
through the bottom and both lids; each lid is secured with a fly 
nut, both nuts being on the before-mentioned bolt. The falso lid 
thus secures the pads and discs in the box (see also “ Regulations for 
Magazines, &c."), by having the fly nut screwed down upon it. 

Round the top of the box, under the lid, sheet felt is secured 
with shellac and tacks, to make a tight joint. 

On top of the lid there are two metal plates, each having a folding- 
down handle for lifting purposes, secured by screws; there is also a 
recess to contain a label of instructions. 

The interior of the box is coated with paraffin wax, and the 
exterior is painted lead colour. 
` For dimensions, see Plate. 

Box, Obturating, Pads and Discs, B.L. 8-in. aud 9°2-in., Marks VIII 
and IX Guns.—Mark 11I is similar to the Mark 111 above described, 
but differing in dimensions, for which sce Plate. It holds 3 pads and 
3 sets of discs, ў ; 
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Вох, Obturator, Steep- coned, В.І. 9:2-in., Marks X and XF Guns. 
—The box, Mark I, is of gunmetal ; the top has a flanged shoulder, 
to take the cover. A steel bolt passes up through tho box, and a 
gunmetal nut on the bolt screws down on to the cover, thus com- 
prossing the contents. The box holds an obturator and one adjusting 
disc; it is of the form and dimensions shown in the Plate. 





IMPLEMENTS. 
frs Land Service. 
Description. | Marks of Gun for which used. 
Bit, vent, 36-inch .. 4 .. .. .. ай 57 4 
j x dre чаго end... .. All the Marks using cordite 
Borer, tube, chamber = er — 2 } charges. E 
Extractor, tube, аруға» = slido A.. 5% ..| X and XY, 
Lever, extractor. . . ёе .. .. oo | ІХ, 
Ordnance, B.L.— 
carrier, hinge bolt .% esc we | X and ХУ, 
Bolt, eye 4 hingo bolt, carrier ring.. .. 
worm, carrier ring .. .. } Ix 
Lever, extractor, . .. 5 .. .. ы 
Wrenches— 
Breech mechanism .. .. .. اہ‎ IX 
» ӨСІ 1 g rem 
E .. m .. .. | То Vic, 
Я .. .. .. es | IX. 
Firing » SSE a .. .. e| X and ХУ, 
Li ks .. .. ..| Ito VIc. 
(аш vent .. .. .. | Ito Ус 
Nut vent. .. .. .. .. oe | LX. 
Rimers, vent, axial— 
Long .. 2 ۴ 5 - { For guns ueing cordite vent 
“ primers. 





Short, Mark ТУ &% .. .. .. 


All Marks, 
Wrench, stud and screw, No. 1 


к 5 "| I to VIc. 


* Also nut vent for 9'2-inch, Marks X and ХУ, 





SIDE ARMS, Фе. 


iui 9:2-in. Land Service. 
Description: Marks of Gun for which uecd, 





Brush, piasabn, bore, B.L. 9:2-inch, Mark II ..| All the Marks, 
Brush, rammer, and sponge, B.L, 92-inch, chamber |*1X to ХУ, 
Extractor, cartridge, B.L. 10-inch to 8-inch . ..| All the Marks. 
All the Marke, except Mark 
Extractors, drill shell No. 2 қ %% { ІХ on Mark ПІ carviage. 
(see also page 96) No. 3 { IX on Mark III barbctte 
e یم‎ vs carriage. 
Rammer and sponge, B.L. 92-inch .. T ‚| Ito Vic. 


Rammer, B.L. 92 inch.. зе T T .. IX to XV, 
Scraper, B.L. ordnance, 6-inch upwards — .. 4 M * powder 
: š — ë the Marks, for lengthen- 
біча 123 B.L. 10-inch and 9:2-inch bore { Ing Басіна, 
intermediate, B.L. 9'2-inch .. T ..| IX to XV, 


* Not yct ecttled for Mark 1X gun. 
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CARE AND PRESERVATION OF ORDNANCE AND 
FITTINGS, AND AIMING RIFLE. 


Seo “ Regulations for Magazines and the Preservation of 
Artillery Matériel," 


*RU'LE, AIMING, 1-INCH, MORRIS, B.L., MARK Г. 


This apparatus is for use with the gun in imparting instruction 
in laying, and consists of tho following parts :— 


Rifle, aiming, 1-іпеһ, Morris, B.L.— 


Barrel, l-inch .. .. Steel, with two washers, collar, 
set serew, and spiral spring. 
Breech -piece © .. Steel, in two parts, with sot 


screw, handle, two heads 
(one electric and one per- 
cussion), two extractor clips, 
striker, and spiral spring. 
Block, retaining, electric, Steel, with guido bolt, head, 


needle keep pin, aud spiral spriug. 
Discs, extracting .. .. Steel (10 to n set). 
Frame, expanding .. Bronze, in two parts, with ox- 


panding screw, two washers, 
and two nuts. 
electric} .. .. Steel, жа” aee spiral 
spring, head, and securin 
Needle iat Ad terminal. й 
pereussionf .. Steel, with head, spiral spring, 
and securing nut. 
Tube, 0:23-iunch “E”  .. Steel, with nut and washer; 
аў aiming, 1-іпеһ, Morris, 
.L. 


Implements used. 
Rifle, aiming, l-inch, Morris, D.L.— 


Brush, cleaning .. 44 .. Without rod.. uo 
Rod, cleaning .. Wa .. Wood.. .. еж d 
Tommy .. .. .. .. Steel.. .. “1 

breech-piece — .. Steel.. .. .. 1 

discs, extracting.. Steel.. .. .. 1. 
Wrenches expanding .. Steel.. .. e Í 

needle .. ‚. Steel.. .. eS 1 

Tube, aiming, 0:23-inch — 

Brush, cleaning... e, «+ Without rod.. 55 d 
Rod, cleaning  .. is .. Steol.. m .. 1 





* For Marks I to УТС guns, Aiming rifles for Marks ІХ to Xv guns are not 
yet settled. 
T Special to Mark I gun, and Marks IV and Vic guns. 
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Tho l-inch barrel is 35} inches long, chambered and rifled on the 
Henry principle, having 11 grooves with a twist of one turn in 
60 inches in Mark I barrel, and ono turn in 35 inches in Mark II; 
the length of rifling is 314 inches, А steel brecch-pieco is fitted to 
the rear end of the barrel, which is provided at the front end with a 
screw thread having three interruptions cut upon it; the interior of 
the barrel being prepared in a similar manner admits of the breech 
being closed and the breech-piece locked in position by the sixth of 
а turn. 

The breech-piece is in two parts, secured by a screw thread and 
set screw, and is furnished on the exterior with a sliding collar, pro- 
vided with two handles, to facilitate insertion and withdrawal. The 
rear portion is furnished with a striker and spiral spring, and the 
front portion prepared for the reception of two heads (one for electric 
апа one for pereussion firing), through the centre of either of which 
the point of the striker passes,  Extracting clips, which engage with 
the base of the cartridge case, аго fitted to the front portion of the 
breech-piece for extracting the cartridge case when the breech-piece 
is withdrawn. 

Fitted to the exterior of the barrel is ہ‎ bronze frame, furnished 
with an expanding screw and nut for securing it in the chamber of 
the gun, The frame is furnished with а steel feather, which 
engages with a longitudinal recess on the barrel, and forms a guide 
for the barrel when in position. А spiral spring (acting as a buffer) 
and two washers are fitted over tho barrel at the rear of expanding 
frame. A steel collar screwed over the barrel at the muzzle and 
secured by a set screw forms a stop, and serves to prevent the 
barrel being withdrawn from the expanding frame when in the gun. 

The rifle is fired by means of the firing mechanism of the gun, 
for which purpose two stcel needles are provided (one for electric 
and one for percussion firing). The needles (which are furnished 
with heads similar in form to the vent-sealing tubes used with the 
guns) are intended to pass through the vent channel of the gun, and 

ake contact with the outer end of the striker. Тһе electric needle 
differs from that for percussion firing in being insulated and 
furnished with a lead, which is placed over tho terminal of. the 
lock. То needles vary in length, to correspond with the length 
of е vent channel of the gun in which they are intended to be 
used. 

The 0°23-inch aiming tube “E” is of special pattern. It is 
furnished with brass collars, which fit the bore of tho l-inch barrel, 
and is secured by a nut and washer at the muzzle. 


Method of Fitting and Using the Apparatus, 


The screwed collar is removed from the muzzle end of the 
l-inch barrel, and the spiral spring, washers, and expanding frame 
placed over the barrel from tho muzzle; the screwed collar is then 
replaced and secured by the set screw. The apparatus is placed in 
the chamber of the gun in such a position as will admit of the outer 
end of the breech-piece engaging with the inner end of the axial vent 
of the gun when the brecch is closed. ‘The bronze frame is expanded 
so as to secure the apparatus in the chamber by turning the expand- 
ing screw to the right by means of the wrench provided for the pur- 
poso; the axes of the gun and 1-inch barrel will then coincide. 
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When the breech of the gun is closed, the electric or percussiun 
needle will be placed in the vent channel. The apparatus can then 
be fired by the firing mechanism of the gun. 

Elevation is obtained by means of the gun sights, and any error 
in line will be corrected by uso of the deflection scale. 

It has been decided to fit an anti-fouling cylinder to tho rifle. 
The arrangement for existing rifles consists of a 6-pr. Q.F. brass 
cartridge case, the base of which is bored out and screw threaded to 
fit on to a steel adapter fitted on to the barrel of rifle at the muzzle, 
the adapter being secured by всё screws. But for aiming rifles of 
future manufacture, an anti-fonling brass cylinder will be used; the 
cylinder is screwed and sweated on to a stecl adapter and further 
secured by three screws, the adapter being attached to the muzzle 
of the rifle by three set ۵۰ء‎ 

Tho 0:23-inch aiming tube E is placed in the l-inch barrel (from 
the breech), and — at the muzzle end by a nut and washer. 

ore.—When the aiming rifle is used in guns mounted on 
Marks ПІ, IV, and У barbette carriages, which are fitted with 
automatic sights, to give increased practice in laying with the sights, 
the ordinary cam of the automatic sights will be substituted by а 
cam cut to the range limit of the aiming rifle. 


Care and Preservation, 


All actions and parts of the rifle und tubs should be kept per- 
fectly clean and oiled, so as to kecp them in good working order and 


prevent rust. No cutting material, such us emery cloth, is to ро 
used for cleaning. 


Ammunition used, see pages 90, 91. 


denis fps Sle име‏ عو یی بیو 
fULLUDLLRARYO. ү ө Кем‏ 


CARRIAGES AND SLIDES: 


LT 




















Height of axis а Diameter of Radius of 
Elevation| Depres- | of BIGE T trucks. racers. 
Description. in sion in abore the — 
degrees. | degrees. | racer in firing 
| position. Carriage. | Slide. Front. Rear. Front. | ۴ Rear. 
ft. ins. tons. cwt. | tons. ewt. ins. ins. ft. ins. ft. in. 
Carriage, garrison, B.L., 9:2-in.— 
Mark I се T T 
» là гг T T | 15 6; .. п 4 
» IB 7 .. .. 
Larbette 5» 1 са 22 аб 17 5 гж и 3 
» HI ° se 15 10 5 65 19 8* .. 
5 Ч 4 7 °° 15 20 5 115 26 3* ём Roller| ring 44 4 4 
з. У shy с к са 15 10 6 11:4 74 149 .. | 
Slides, L., B.L., 92 inch— 
Mark I .. as .. great lest 
Barbette Í » Эн .. .. .. | .. .. 9 2 .. 10 9| 24°674 24:674 5 11:13] 5 11:18 
ы 5 ДЕ .. .. we г es 9 85 .. 45 11 18 18 10 10 10 10 
Carriages, garrison, B.L., 92-іп. .. .. 
: ; Mark I .. T T 15 5 14 3:5 50 5 “ее Roller} ring 5 6 5 6 
Disappearing х Ais 22 2% 15 5 14 6 43 18 .. ” » 13 6 13 6 





* Weight of carriage on racer. 
Norz.—For Special Implements used with the above mountings, see Equipment Regulations. 
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*CARRIAGE, GARRISON, BARBETTE, B.L., 9:2-INCH. 
MARK I. 


For slide, barbette, Mark I, page 53. 
(Plate XII.) 


The mounting is constructed to fire “сп barbette” over а 7 feet 
6 — parapet; it allows a recoil of 52 inches. Weights, &c., see 
p. 27. 

The carriage consists of two steel double-plate brackets con- 
nected by front and rear ivansoms,t of the sanie material, nnd 
mounted on 10 steel “Rollers, carriage, No. 8," bushed with 
phosphor bronze. It is fitted with a shield £; an hydraulic buffer in 
tension, which recoils with the carriage, to control recoil ; frictional 
elevating gear; and a running-back pump for use at drill, бе. 


Buffer, Hydraulic. 
(Plate XIII.) 


The cylinder A is of forged steel, and is fixed to the carriage. 
The piston rod B passes through the front of the cylinder, and is 
attached to the front of the slide. It is fitted at the rear with a 
piston, having a manganese bronze ring fitted round its periphery to 
prevent seizure, and it contains a rotating valve C. The cylinder is 
fitted with а filling plug D, and a drain plug E. 

A controlling ram, ВЕ, is fitted to the rear сар of the cylinder. 


Piston Vaive. 


The piston is fitted with a gunmetal rotating valve C, with two 
ribs (Н), which fit into rifled grooves L, in the cylinder. Ports (J) 


are cut in the piston, and a corresponding port K is cut in the 
valve. 


Action, 


When the carriage is in firing position, the port is full open. As 
the carriage recoils, the valve С is rotated by the ribs H sliding in 
the rifled grooves L in the cylinder, thus gradually closing tho port 
until it is completely closed, when the carriago is at extreme recoil. 
The resistance thus offered to the равваро of tho liquid through the 
port is sufficient to overcome the energy of recoil in a length of 
tiavel of 52 inches. The pitch of rifling and the form ef the open- 
ings are so arranged that the velocity of the liquid through tho port 
is the same at any position, thus causing а uniform pressure in the 
cylinder during recoil, and reducing to a minimum the strain upon 
the pivot and foundations. 

As the carriage returns into tho firing position, the controlling 
ram ЕЁ enters the hole in the rear end of the piston rod, and dis- 
places tho liquid which has passed into the hole, when the carringe 
was at extremo recoil, The clearance between the ram and the hole 


* Formerly called Elswick barbette mounting, 

+ When a Mark IV gun is mounted in this carriage, or in other cases where it 
is found the arc can run out of gcar, a stop must be fitted to the front transom to 
prevent the elevating gear beceming disengaged from the аге, and to limit tho 
depression to 64°, 


$ The latest pattern is straight instead of curved аз formerly. 1. 
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is so small that a considerable resistance is offered to the motion of 
the gun and carriage, and thus they are prevented from running out 
violently against the front buffers of the slide. 


Running back Pump. 
(Plate XII.) 


The running back pump is for drill purposes only. Tho bye-pass 
valve, worked from the wheel near the pump handles, must be 
closed before commencing to pump the carriage back, and opened to 
ran it ор. Before firing, particular care must bo taken to close this 
valve to prevent the air which gets into the hydraulic buffers being 
forced into the tank on running up, and so causing an overflow. If 
the carriage does not run up completely, owing to air in tho buffers, 
this valve should be opened to release the air gently, and closed again 
beforo firing; and to prevent the spindle of the valve being un- 
screwed too far, a metal collar is fitted to tho spindle so as to admit 
of about two turns being given to it. 

Tho pump (С) is worked by the handles (D) which, by means of 
a crank acting on the plungers, forces the liquid into tho hydraulie 
buffer, and the pressure acting upon tho piston, runs the carriage 
back; when the carriage runs up, tho liquid is forced back again 
from the hydraulic buffer into the tank. 


Elevating Gear. 
(Plate XIII.) 


The elevating gear is fitted on the right side of the carriage, and 
consists of toothed gear, actuated by a handwheel A. 

The handwheel is fixed on the spindle E, which is carried by n 
brass casing which covers the gear, and has a pinion formed on it. 
This pinion engages the spur wheel D, which is carried on the spindle 
C, and is free to rotate on it. On the inner extremity is fixed a 
pinion В which engages the are оп the gun. Тһе gear is provided 
with a compressor friction clamp, which acts in the following 
manner :—The вісе! friction rings are attached to and rotate with 
the spindle C. They engage alternately similar rings of gunmetal, 
which are keyed to and rotate with the spur wheel D. 

These rings are pressed together by the nut І. Тһе pressure 
on the spring disc H is adjusted by tho nut I, so that tho friction 
between the rings is sufficient to elevate or depress the gun, but 
will allow the gun to move without giving motion to the whole of 
the gear when any great strain comes on it, such as occurs when the 
gun is fired. ike 

Elevation Indicator —The angle of elevation is indicated by а 
disc (AA) (Plate XII) keyed to a small pinion spindle which is 
actuated by a toothed piece В, fixed to the elevating arc. 


To Adjust the Friction of Elevating Gear. 


Slacken the nut I, then screw it up gently against the disc H 
until the gun just moves when the handwhecl А із turned. Great 
саго should be taken not to tighten the clamp more than necessary, 
otherwise it will be of no effect. 
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Mounting the Carriage. 


Remove the front and rear clips from the inside of the carriage, 
and draw the outside front clips out to clear the flange on tho slide. 
Then lower the carriage (with piston rod) gently on to the slide, 
bolt on the clips, and secure the piston rod to the slide. 


CARRIAGE, GARRISON, BARBETTE, B.L., 9'2-ІХСН, 
MARK Ia. 


For slide, barbette, Mark Ta, page 54. 


This carriage differs from Mark I in being slightly wider between 
the brackets to take the Mark I guns. 

The pivot of the elevating are is fixed in the bronze counter. 
weight and not in the metal of the gun as in the later Marks, as the 
distance behind the trunnions in the Mark I gun is shorter, and the 
bronze countcrweight itself takes up a considerable part of that 
distance. 


CARRIAGE, GARRISON, ВАВВЕТТЕ, ВЛ, 921ХОН, 
MARK In. 


For slide, barbette, Mark In, page 54. 


Only one mounting of this description has been made for Mark I 
guns; it differs from Mark Ja in having been furnished with a 
straight shield at manufacture. 


* CARRIAGE, GARRISON, ВАВВЕТТЕ, B.L., 9:2-INCH, 
MARK II. 


For slide, barbette, Mark II, рабо 54. 
(Plates МУ and ХУ.) 


This mounting is constructed to fire “ en barbette " over an 8 feet 
parapet, and to allow a recoil of 8 fect. Weights, &c., see p. 27. 

The carriage is fitted with two hydraulic buffers in tension to 
control recoil, and with 14 rollers to ensure its automatically “ run- 
ning np” immediately after firing; provision is also mado for 
running the carriage back by means of a pump, which is used for 
drill purposes only. 

The carriage consists of two cast-steel brackct sides, connected by 
a transom of similar material, to which they are fixed by dovetailed 
joints and steel bolts, 

The brackets are each cast with ribs to increase the strength ; 
with deep trunnion kearings to dispense with capsquares; and with 
pockets for the rollers. 





* Mark II mounting wae originally called “ R.C.D.” barbette mounting. 
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Each bracket is bored out to take а steel cylinder for the hydraulic 
buffer, which is closed at cach end with а steel сар. The front cap 
is fitted with а вісе! stuffing box, and with a metal gland for tighten- 
ing the packing round the piston rod. 

The buffers are designed to give an approximately constant 
pressure during recoil. For this purpose they are fitted with taper 
bars and apertures in the pistons, which can be altered in area, by 
turning the piston rods; the resistance of the buffers is thus adjusted 
to suit varying charges. 

The piston rods are turned by means of a connecting bar, which 
is attached to their front ends by short levers; and п graduated 
scale is fitted on the front of the slide to indicate the amount of 
adjustment. 

The cylinders are connected by a copper tube во that the quantity 
of fluid will always be the samo in each buffer, to ensure equal 
pressure in both. A phosphor bronze plunger is fixed to the rear cap 
and enters a cylindrical hole in the piston rod. The hole being 
slightly larger than tho plunger, the arrangement acts like n small 
hydraulic buffer, to prevent violent concussion when running up. 

The rollers are of steel, bushed with phosphor bronze, and revolve 
on steel axles, which are kept in position by iron plates (a), screwed 
to the carriage sides, Hight. “ Rollers, carriage, No. 22,” two at each 
corner of the carriage, are flanged on the inner side to serve as guides 
to the carriage; six “Rollers, carriage, No. 21,” being placed at 
intermediate points between the front and rear sets. By removing 
the plates (a) the axles and rollers can be taken out for cleaning, &c., 
without lifting the carriage. 

Rear clips cast on the inner side of the bracket sides, and stcel 
front clips bolted on at (1), keep the carriage on the slide when 
firing. 

The running back gear consists of adouble acting pumpin a cast- 
iron cistern (W) connected 1o the buffer by means of a copper pipe, 
coupled to the hole for the right filling plug; the pump is hung on 
the right carriage bracket by two iron clip hooks, and is worked 
from the ground by means of a double handed lever (9) with stop to 
regulate the length of the stroke, The releasing valve is worked 
from the bottom of the cistern by a hand wheel, and a draw-off cock 
is provided for emptying the cistern; a portable derrick with chain 
and block is fitted to the top of the carriage bracket for use when 
attaching and removing the pump. 


Elevating Gear. 


The elevating gear is on tho right side of the mounting, and is 
actuated by а hand-wheel (А), on the first motion shaft (В), which 
carries a bevel pinion gearing with another bevel pinion on the end 
of the second motion shaft (С); this shaft has а featherway between 
centre and rear brackets for gearing and revolving a bevel pinion on 
the shaft. These shafts are supported in suitable brackets and 
bearings on the side of the slide. | 

Secured to the side of the carriage is a bracket (D), which slides 
on the second motion shaft and supports, vertically, the third motion 
shaft (12), fitted with a bevel pinion on its lower end, which gears 
with the one on the second motion shaft, and a spur wheel on its 
upper end gearing with another spur wheel on the vertical worm 
shaft (F), the worm of which drives the worm wheel (G) working on 
а spindle; on the inner end of this spindle is the are pinion which 
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gears with the teeth on the front of the are (H), secured to the gun. 
A certain amount of slip is allowed to the gear by the friction cones 
of the worm wheel. 

The аге is secured to the elevating band on the gun by two вісе? 

ivots. 

ы Tho upper half of the arc is furnished with tecth to gear with the 
are pinion, on the lower half the tecth are cut with a smaller pitch 
to suit the pinion on the shaft of the elevation indicator. 

The gear is secured to the carriage by suitable brackets; the spur 
wheels on the third motion and worm shafts are covered by a steel 
guard, and the worm wheel by a metal опе, 


Elevation Indicator Gear. 


А gradnated metal disc (I) is secured to the side of tho carriage 
in front of the elevating gear, elevation is recorded upon it by an 
aluminium pointer (J) on tho end of a spindle which passes through 
the disc, the spindle is actuated by a pinion in gear with tho 
elevating arc. 


CARRIAGE, GARRISON, BARBETTE, B.L, 92 INCH, 
MARK III. 


(Plates XVI to XV IIIa.) 


This mounting is constructed to fire “ сп barbette” over a 61 feet 
parapet. 1 allows a recoil of 3$ feet, and generally consists of 
carriage and slido with hydraulic buffers, sighting platforms, gears 
elevating, traversing, elevation indicator, and loading; roller ring ; 
electric firing gear, pedestal, holdfast, racer, and traversing nrc. 

To mount the gun, фе. see pago 67. Weights, &с., see р. 97, 


Carriage. 


The carriage consists of two cast-stcel brackets (а), each having 
an opening for the reception of an hydraulic buffer. The brackets arc 
grooved on the underside, and lined with manganese bronze where 
they bear against the slide. Clips are bolted to cach side of the 
recess to engage with the upper flanges of the slide when the carriage 
із mounted. 'l'runnion bearings are formed in the upper sides of the 
brackets, in which the gun is secured by sliding metal capsquares, 
with keys. A bracket (b) is formed on cach side under tho trunnion 
bearings, to receive the nuts in which work the adjusting screws (c) 
of tlie ball bearings. 

Ball Bearings—Vhese aro intended to decrease the friction in 
elevating; they aro fitted on the outside of cach trunnion and car- 
riage bracket. А false trunnion is screwed into the end of each 
trunnion of the gun, part of the false trunnion is octagonal-shaped to 
take the ball bearings, which consist of an inner and outer ring, fitted 
yertically over cach other, cach having а groove, so that when in 
position they form а path for tho hardened steel balls; the ball- 
bearing surfaces of these rings are thin bard steel rings let into the 
main rings; the innerring fits over the octagon of the false trunnion, 
and to prevent the bearings falling off it, a screw passes through a 
lug on the outer rings and into the carriage brackets, The bearings 
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are adjusted by a vertical serew and nut, supported in the bracket 
(b); stout dise springs are placed on the screw, which then fit into a 
socket formed on the outer ring of the bearings. When the gun is 
elevated or depressed the inner ring and balls revolve together. 
When the gun is fired the disc springs are compressed, and the gun 
trunnions takes bearing in the trunnion holes, after which the springs 
expand, when the weight of the gun falls on the ball bearings. | 

То Adjust the Bearings.—Turn the adjusting screw in the required 
direvtion, and at the same time move the elevating соат by the hand- 
wheels until the gear works easily, then secure by the set screws. 


Hydraulic Buffers. 


The buffers are in tension and designed to give an approximately 
constant pressure during recoil, 

The cylinders are of steel, and placed in the openings in the eax- 
viage brackets froin the rear, secured by a projection on the rear of 
each cylinder fitting into n groove in the opening, and a metal ring 
screwed on the front of the cylinders has a bearing against the 
carriage bracket opening. A metal stuffing box is secured iuto the 
front of the cylinder; a leather packing is placed in the stufling box, 
and is kept in position by an inner packing gland, the latter is 
recessed to take a metal ring and cotton packing, screwed up by an 
outer metal gland. Each cylinder has a metal valve key or equalis- 
ing strip fitted along the inside to fit tho port of the piston; there 
is a filling hole on top near the rear, which is closed by a screw plug, 
and in front of this hole on the inside of the cylinder is a small 
groove which admits of any air which may have accumulated in the 
cylinder to escape over the piston; а draw-off valve is provided on 
the outside noar tho front, which is closed by a screw plug; and the 
«cylinders aro connected by a steel pipe (having а metal nozzle and 
coupling at cach end) near the front, so that each may have an equal 
quantity of fluid. 

The piston and rod are of steel, a manganese bronzo ring is fitted 
‘round the piston to prevent scoring; a port for the valve key and 
passage of the oil is cut through the piston. A hole is bored in tho 
rear end of the piston rod for the controlling ram. "l'ho front ends of 
the piston rods are connected by nuts to cast-steel brackets bolted 
on the front of cach girder of tho slide. | : 

The rear of the buffer is closed by a metal cap screwed into it, 
and the controlling ram with adjustable plug is bolted in the cap. 
This controlling ram is of manganese bronze; it is hollow, and a small 
hole is bored through it near the rear end for the liquid to escape as 
the carriage runs up; the size of the central hole in the ram can be 
regulated by a small screw valve fitted to the end of the ram. 

For contents of bulfers, see page 63. | 

Action.—Both buffers are filled with oil, and on recoil the cylinders 
‘are drawn off the piston rods, the oil passing from front to rear of 
the piston, through the port; the equalising strip in the cylinder 
fits into the port of the piston, and so gives a uniform recoil. Tho 
‘slide has sufficient slope to enable the carriage to run up after recoil, 
the controlling ram preventing it running up too violently. 

Nore.—For running back at drill, ќе, a pump is used; for 
‘description, see page 79. 
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Elevating Gear. 


The clevating gear is fitted on the left side, The атс is secured 
to the elevating band on the gun, and gears with an arc pinion on а 
shaft which passes through the bracket of the carringe; this shaft has 
а worm wheel on its outer end, driven by а vertical worm shaft, 
having a bevel pinion on its lower end, gearing with another bevel 
pinion (the shaft and pinions aro supported by a bracket fixed to 
the carriage) sliding on a longitudinal shaft, revolved by having a 
feather fitting into a featherway on the shaft. he longitudinal shaft 
is supported, in front, rear, and centre, on the side of the slide; and 
it is actuated by further wheels and shafts and hand wheel z in 
front, and 2 on the sighting platform, as required, the former being 
quick motion gear and tho latter slow. 


Slide. 


The slide consists of two built up girder sides (4), formed of 
plates and angle steel rivetted together, connected by three transoms 
and a centre bottom plate, and also by two box-shaped transoms 
(е), one under the front of the slide, and the other under tho rear, 
and these are connected Бу two semi-circular pieces of angle steel, 
one cach side. 

The upper roller path ( f) in two segments ія fixed to the under 
side of the box-trausoms. А cast-stecl bracket (ў) is bolted to the 
front of cach girder, and has a lug formed on the upper side for the 
attachment of the piston rods of the hydraulic buffers. he slide is 
fitted with part of the elevating gear; traversing gear; holding-down 
clips; sighting gear; loading gear; two laying platforms, ۷ 
ladders; and а shield, The slide has a slope of 9 degrees. 


Traversing Gear. 


The slide is supported and traversed оп а live-roller ring, which 
consists of two concentric steel rings, connected by collar rivets, and 
furnished with metal bushed holes for the axles, the latter being 
secured in tho rings; tho roller ring carries 16 “ Rollers, carriage, 
No. 18” (8) of steel, metal bushed, flanged on both sides, and солей 
to suit the pivot. ‘The slide is prevented from lifting by a holding- 
down clip casing (1), front and rear, which hook under а clip ring 
formed on the racer. The traversing gear can be worked by three 
hand wheels, two on the sighting platform in rear, and ono on the 
left side in front; the front and rear motions aro used separately, as. 
required, the front gear being quick motion and the rear slow. 

The gear consists of a train of wheels and shafts, motion being 
given 1o а vertical shaft at the front of the slide, on which is a 
pinion gearing with a rack round the outer edge of the racer. 


Sighting Gear. 


Automatic Sights (Plate XVIIIA).—"This gear is oa the left side 
of the mounting, and is supported on the side of the carriage by 
“ Bracket, sliding, sighting gear” (A), and on the slide by “ Bracket, 
supporting sight, lelt” (В). The frame (C) carrying the sights is 
el.vated cr depressed by the action of the cam roller npon the cam 
(K) through a system of crank gear, made up of the сат bracket. 
(D), cam roller lever (E), link for cam roller lever (F), square shaft 
(6), square shaft lever (IT), front connecting rod (Ui, and trunnion 
stud lever (J); the latter is fixed to the gun (топтоп, and so- 
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actuates the gear. The roller is kept to its work by the spiral 
spring and spindle (D); the cam is also kept up to the roller by the 
retaining clip (M), which is fixed to the frame, and whose bent 
point clips the flange of the cam. Опе end of the cam is attached 
to its bracket and adjusted by an eccentric lever (N) in connection 
with n graduated are (О), tho other end of the cam is attached to 
the bracket by a serew working in nn adjusting паб (P), whose 
frame also carries а packing piece, which can be reduced to give final 
adjustment, There is a separate eam for the full and ў charges, and 
these cams are substituted by one cut to the range limit of the l-inch . 
aiming riflo when required, so as to afford increased practice in 
laying with theso sights. 

An error of day adjustment dram (Q), having a scale of yards over 
and yards short, with reader, is fixed over the sight frame by means 
of a stirrup attached to the cam roller lever. (Sec also auto-sights, 
page 40.) 

A stcel pillar is fitted into the front end of the frame; it has a 
feather to fit a^fentherway in the frame to prevent it turning, and 15 
is secured in the framo by a clamping screw; tho top of the pillar 
is recessed to take a foresight, which is the same as for the Mark IV 
mounting, page 41. 

Tho rear end of the framo is fitted similarly to tho fore-sight 
with a steel pillar, with cross-head having a sliding leaf with reader 
fitted сп its rear face, traversed by a brass screw with milled heads; 
a scale plate graduated to 2 degrees left and right is fitted on the 
rear face of the cross-head. 

Tho top of the frame may be used as a plano for clinometer. 

A telescope sight is also used with this gear; to uso it the 
before mentioned front and rear pillars avo removed from the frame, 
the rear one being substituted by a pillar supporting telescope. 
This pillar has a eross-head which admits of а horizontal movement 
of tho carrier giving deflection in a similar way to that of the auto- 
sight of Mark V barbette carriage, pago 49. 

Care and preservation, see page 67. 

| ся adjustable shoulder ріесо is now approved for use with this 
sight. 

Racking-bar Sights.—This gear is on tho right side of the monnt- 
ing. The frame for tho sights is actuated, and farnished with a 
fore-sight, аз for the automatic sights. Tho rear end of the frame 
is fitted with a hind sight arrangoment similar to that for the 
Mark ТУ mounting, page 40; but the cross-head, deflection Jeaf with 
reader, and scale plate, are as for the automatic sight on tho left 
side, above mentioned, when without telescope, and the range strip 
for the 1 charge is graduated to 11,700 yards instead of 11,800 yards. 


Elevation Indicator Gear. 


This gear is attached to the left side of the mounting, cou- 
venient to tho front clevating hand wheel. А metal “аго segment, 
upper” is fitted on the front end of the automatic sighting shaft, 
secured by a collar and nut; it Ваз teeth to gear with a steel “are 
segment, lower,” which works on a pin supported in bearings, in 
the front bracket of the gear; а steel pointer is attached to the latter 
sector, and wo:ks along a graduated plate fixed to the top of the 
bracket. A strong spiral spring is wound ronnd the axis pin of the 
steel sector, one end being secured to the pin, the other to a stud on 
the sector; its use is to prevent back lash. 
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Loading Gear. 


A forked lifting arm (j) is pivoted inside tho sides of the slide 
at the rear, and has at its lower end a steel carrier (2) with metal 
loading tray ; the latter is free to slide on three rollers in the carrier, 
so that it can be pushed forward into the gun to protect the threads 
of the breech screw, a spring which engages a slot in the tray 
prevents it being pushed out of the carrier, the spring is disengaged, 
when required, by means of а small cam lever. А steel are (7) 
is attached to the right arm of the fork into which gears а 
pinion on the inner end of a spindle, supported in bearings in 
a bracket, bolted to the right side of the slide; on the outer 
end of this spindle there is a spur wheel worked by a pinion and 
winch handle. А notch is cut in the inner side of the are to 
take a pawl to hold the arm in the loading position, the pawl is 
fitted with a handle. “o assist in raising the projectile, a cast-iron 
counterweight (m) is suspeuded by two steel cords, which pass 
ever pulleys on the rear holding-down clip, aud the tpper end of 
each cord is attached to the upper arms of the fork. When the 
bearer with tray is vertical or in a position to receive the projectile, 
the cords pass under the pivots of the lifting arm, and have a tend- 
ency to retain the arm down; but as soon as the gear is worked 
sufficiently to bring the cords above the pivots, the counterweight 
drops and helps in raising the weight. Tho gnn is loaded at 15 
degrees elevation; a stop is fitted to the sile of the carriage to 
prevent the arm, raising projectiles, fouling the cross-shaft of tho 
traversing gear; a bracket with wood block fitted to the arm forms 
a stop for the breech in that position; a stop (в) is also fitted to the 
front of the arm to bring the carricr vertical to receive the projec- 
tile, loot rests are fitted to cach side of the arm, so that a man can 
be raised by the gear to place a tube in the vent. 


Shield, 


The shicld is of steel, with an opening in the front to allow 15 
degrees elevation and 10 degrees depression being given to tho вип; 
it has also two smaller openings in the roof for sighting purposes. 
The shicld rests upon, and is attached to stays, the latter being bolted 
to the slide. 


* Electric Battery and Firing Key. 


The “Battery and key, test and firing,” is fitted on cither side, to 
the front of the mounting. A bracket is attached to the pedestals 
carrying gear, for the firing key, which can be used from the sighting 
platform on either side of the mounting, as required. See also 
page 72, and for clectric cables used, see Equipment Regulations. 


The following traversing arc, holdfast, pedestal, and racer, aro 
used with this carriage :— 


Arc, Traverstna, No. 84. 


Mark Y: this arc is of brass made in two ring sections, cach being 
jn lengths, the degree figures are engraved upon the upper section, 
and the division and sub-divisions on the lower опе. 16 is secured 
round the outer face of racer below the clip ring; the anglo of 
traverse is indicated by a pointer fixed to the slide. 


* Viring gear similar to that used with Mark У barbelte carriage (page 51) is 
under consideration. 
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Ногоғавт, Carriage PEDESTAL, No. 4. 


Mark I ho!dfast is of steel and consists of 13 ancuoring plites, 
and 52 holding-down bolts which are 9 feet 11 inches long, cach having 
a cotter, the bolts are nutted to tho bottom flange of the pedestal aud 
embedded with the anchoring plates in concrete. 

Weight 4 tons 10 су, 


PEDESTAL, CARRIAGE, No. 4. 


Mark T pedestal consists of two semicircular castings (O), Plato 
XVI, with two joint plates and bolts. secured together when in 
position. It is formed with a flange at the bottom, which is bored 
for the holding-down bolts of the holdfast, while the top is prepared 
the racer. 

Weight 17 tons 17 ewt. 3 gra. 


Racer, CARRIAGE, GARRISON, Banserie, Marg ІП, B.L., 92. Ixcit. 


Mark I racer is of steel, bolted on the top of the pedestal by bolts 
on each side of racer, 80 on the outside and 16 оп the inside of it. 
A clip ring or flange is formed on the outer face, to engage the 
holding-down clips of the carriage; and a traversing rack is bolted 
on above the clip flange. 

Weight 3 tous 0 cwt. 2 ав. (complete). 


CARRIAGE, GARRISON, BARBETTE, B.L., 9:2.INCH, 
MARK IV (FOR MARK IX GUN). 


(Plates XIX to ХХІ). 


The mounting is constructed to fire “ еп barbette" from an ele- 
vated emplacement. Тһе gun recoils axially проце З fect б inches, 
extreme З feet 9 inches, in a steel cradle (A), which is fitted with an 
hydraulic buffer to control the recoil, and an nir chamber to return 
the gun to the firing position; the cradle is mounted on a steel 
carriage (В), which is revolved on а live roller ring upon an irou 
pedestal (C). 4 

Тог weights, &c., see table, page 27. 

To mount the carriage, gun, &c., see page 68. 


Connecting Band and Sliding Blocks. 


(Plate XXIn.) 


The gun trunnions fit into а pair of steel “ blocks, sliding,” which 
aro H section, connected in front by “band, connecting, gun and 
buffer." This band is secured to the gun in front of the trunnions, 
and to the sliding blocks by а rectangular projection on either side of 
the band, fitting into a corresponding recess in the blocks ; the band 
and blocks are fitted to one another by eight steel screws on cither 
side. The lower part of the band has a circular hole which passes 
over, and is fixed to the buffer cylinder: thus the gun, band, sliding 
blocks, and buffer cylinder recoil together. гамы, 
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Cradle. 
(Plate ХХІ») 


The cradle consists of two guides secured at cach end by а tran- 
som bracket, the front bracket carries tho buffer piston rod and 
the rear the air chamber, Tt is provided with trnnnions, having ball 
bearings as for the Mark ITL mounting, the adjusting serews and 
spring discs are on tho carriage; and an elevating аге із fixed on 
each side of the cradle. 


Hydraulic Buffer, Air Chamber, $c. 


(Plate XXIn.) 


The principal parts of these aro :—Cylinder (b), piston (c), piston 
rod (d), with controlling ram (7), air chamber (7), intensifier (g), 
and air pump (А). The cylinder, piston, and rod, ave of steel; the 
air chamber, &c., of manganese bronze. 

The buffer cylinder which forms also the ram of tho air chamber, 
is held at the front end by tho gun band, and is prevented from 
turning by а stcel feather, a steel securing collar screws on to the 
large gland in front of gun band, where it is held by а set screw ; 
the cylinder is sheathed with metal to prevent scoring; the front of 
the cylinder is closed by а large manganese bronze gland screwed 
in, in which is placed an Г leather secured by a metal stufling 
box containing ‘75-inch square section hydranlic packing, which is 
compressed by a small inner glaud of manganese bronze which screws 
into the stufling box. 

Aix chamber: the eseape of air is prevented by the use of liquid 
in the gland, this liquid being supplied to the gland ata slightly 
higher pressure per square inch, than the air in the chamber. 
During recoil the entry of the ram compresses the air in the air 
chamber, and this air is used to restore the gun to the firing position. 
The return movement is controlled by a counter or controlling ram 
in the piston rod of the buffer, the resistance of which may be 
adjusted by a plug valve (е) on the axis of the rod. l'or charging the 
air chamber, an air pump is provided on the upper side of the 
chamber, having a copper connecting pipe (1); there is an attach- 
ment in rear of the air chamber for a pressure indicator, 

The intensifier is for supplying liquid to the gland by means of a 
copper pipe (j). It consists of a cylinder, ou the lower side of the 
air chamber, in which works a pisten, with piston rod passing 
through a stuffing box, formed in the front end of the cylinder; the 
rear end is in communication with the air chamber. The cylinder 
will require filling when the piston rod of the intensifier is seen 
projecting about З inches; it is provided with а filling hole. То fill 
the cylinder, remove the plug from filling hole, place a funnel in the 
hole, a special clamp is used for pushing back the piston rod, this 
clamp consists of two tie-rods, two cross-pieces, and a compressing 
screw with lever, and on screwing up the clamp the fluid will be 
drawn into the cylinder. ee also care and preservation, page 68. 


Carriage. 
The carriage consists of two sides built up of stecl plates, to which 


are rivetted steel castings forming the trunnion bearings. То sides 
are braced together by transoms, and are fixed to the front and rear 
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bolsters or box transoms; sections of upper roller path are secured to 
the bolsters. Tho capsquares are of forged steel, and cach one 
is secured by six screws. ‘The carriage rests on a live roller ring, 
similar to that for the Mark ПТ mounting, see разе 34, and fitted 
with 16 вісе! “Rollers, carriage, No. 18”; the ring revolves on 
а racor attached to the pedestal. Steel clips, front and rear, secure 
the carriage to the lower roller path. А sighting platform is 
attached to the right hand side of the carviage, from which also 
elevating avd traversing the gun can be effected. А pointer 
is titted to cach side of the mounting, for use with the traversing 
are, which is bedded in conercte surrounding the pedestal. <A 
standard bracket for tho electric firing key is fixed on both brackets 
of the carriage, convenient for the gun layer; and supports are pre- 
pared on the front transom for the “ Battery and key, test and 
fiving,”* so that the gun may be fired electrically from either side. 
See also page 72, and for electric cables used, see Equipment. Regula- 
tions, 
Rlevating Gear. 


An elevating are is attached to each side of tho cradle, and 
actuated by worm wheel gear, the worm wheel has a friction clip 
clutch, formed by a series of alternate steel and metal plates. The 
gear is so arranged that it can be worked by hand wheels, either from 
the sighting platform on the right or from cither side of the mount- 
ing at the ground level, the former being slow motion gear, and the 
latter quick. 

Elevation Indicator Gear. 


This geav is on the left side of the mounting and consists of an 
are segment; spur pinion; spindle, with collar and nuts; spiral 
spring; steel pointer; graduated range dial; and bracket for spur 
pinion. 

The are segment is pivoted on the hexagonal end of the false 
trunnion of tho cradle trunnion, its lower end is furnished with 
teeth which gear with the spur pinion. Tho gunmctal spur pinion 
bracket is fixed to the carriage, its outer end being in the form of a 
dise, and recessed on the outer face to take the range dial of 
aluminium, these are secured to cach other by serews, locally. The 
spindlo for the spur pinion, working in its bracket, passes through 
the range dial and carries the pointer which is secured. by collar and 
nuts. То keep the spur pinion up to its work, or to prevent back 
lash a spiral spring is used, опе end is passed over а stud on Шо 
pinion and the other end is attached to the враг pinicn bracket by 
a screw. 

Therefore, any movement of the gun in its cradle will actuate 
the pointer (by means of the segment and pinion), which will indi- 
cate the required clevation or depression on the dial connected to 
the carriage, 

'l'raversing Gear. 

Traversing is effected by the traversing pinions on the carriage 
engaging with the rack secured to the racer casting; the front pinion 
is actuated by bovel and spur gear, and a cross shaft passing through 
the sides of the carviage, near the front, this shaft has a band wheel 
оп each end worked at the ground lovel; or by an inclined shaft on 
left sido gearing with a bevel wheel on tho cross shaft, and driven 
by a hand wheel from the sighting platform; this latter is the slow 


ИС Firing gear similar to that adopted for Mark V barbette carriage (page 51, 


but with two pistol grips instead of three, and of course two cables less) is under 
consideration, 
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motion gear of this section; there is a separate quick motion gear at 
the rear, right side, the rack pinion of which is actuated by shafting, 
spur, bevel gear, and a hand wheel worked from the sighting 
platform. 


Sighting Gears. 


Rocking-Lar sights—This gear is on tho left sido and fitted on tho 
top of the cradle by means of “Bracket, supporting, rocking-bar 
sights, front and rear”; and consists of a steel rocking-bav fitted in 
the centre with a carrier pivoted to the front supporting bracket. 
The rear end of the rocking-bar is fitted to the rear supporting 
bracket, and furnished with а hind sight having a cross-licad, fitted 
with a deflection nut and reader, traversed by а brass screw, fur- 
nished with milled heads, <A scale plate of crown metal is attached 
to the rear face of the crosshead by two screws; it is graduated for 
two degrees right and left deflection, the deflection nut is of steel 
with a sighting notch Об inch deep; а crown metal reader is attached 
to the rear face of the nut by two screws. Deflection is obtained 
by traversing the nut with reader till the point of tho latter 
is over the required graduation on the scale plate. ‘he lower 
portion of the sight consists of а sight-arc, fitted on the rear 
face with a removable range strip graduated to 15 degrees; the 
muzzlo face of the arc is furnished with a rack which engages 
with a pinion actuated by worm and hand-wheeis, Attached to the 
pinion spindle is a drum, having round the periphery a range strip 
graduated to 13,800 yards, for a full charge with M.V., ога drum 
with range strip graduated to 11,800 yards for three-quarter charge. 
То facilitate reading the yard scale, a stecl reader is attached to the 
bracket worm-wheel. All scales and range strips are of aluminium. 

The foresight is of steel, and consists of a holder, straight edge: 
sighting blade, acorn for fine laying, adapter with adjusting and fix- 
ing screw. The acorn fits into a recess in the holder where it is 
secured by a screw. Tho blade is fitted on the holder and secured 
by an arm which passes through a holo in the holder, upon which 
fit а spiral spring and collar with taper pin, the object of the spiral 
spring being to allow the blade to be pulled outwards and folded 
down when not required in a vertical position. Tho holder fits into. 
the adapter, and secured to it by a screw; the adapter is freo to 
move in n recess in the rocking-bar, und prevented from turning by 
a feather on it, which fits into a featherway in the recess; the adapter 
is moved from below by an adjusting screw, fitted into the rocking- 
bar and clamped by n hexagon fixing screw, which passes through 
the adjusting nnt into tho adapter. ‘The sight із in adjustment when 
screwed down home, and this should be regarded as the normal 
position of the foresight, correction boing made only to suit the in- 
dividual gun layer should time permit of the gun being carefully laid 
on a distant target. 

Automatic sights.—Plate XXIa.—'This gear is on tho right side, 
and principally consists of а cam lever A; cam В; салш roller lever С, 
with axle and roller C!; pivot bracket D; cam and cranked lover: 
connecting rod №; spring and spindle in case F, with bracket Fl; 

. bell cranked lever QG; pivot and cranked lever connecting link Н; 
sight.bav I, with foresight, telescope hindsight, and incandescent 
electric lamps. 

The cam lever is fixed to the cradle trunnion, and with the cam 
moves with the gun, as the latter is elevated or depressed, the roller 
moving along the cam by means of the cam roller lever; tho sight- 
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bar is moved also, but at a different speed to that of tho gun, the spring” 
spindle keeping the cam roller up to its work in the cam by the 
spindle being connected to the support of elevating gear and lever of 
cam roller. 

The sight can be moved vertically only by clevating or depress- 
ing the gun, and the cam is so shaped that the angle between the: 
axis of the gun and the line of sight is always equal to the proper 
angle of elevation for the range. From this, it will be seen that 
the cam must be cut to suit the height of the gun above the sea, 
and each cam will thus be special to the site for which it is made, 
nnd also for the full aud 3 charges, and these cams will be substi- 
tuted by one cut to the range limit of the l-inch aiming rifle, when 
requred, so as to give increased practice in laying with these sights 
by using the rifle. | 

The sight-bar is pivoted in the centre to the cara roller lever, and 
secured by a screw pivot. 

The foresight on the sight-bar is the same as that for the rocking- 
bar foresight, page 40. 

The rear end of the sight-bar is fitted for the deflection nut of 
a cross-head, fitted and clamped by a clamping screw to the rear end 
of the cam roller lever; the deflection nut is fitted to slide in the 
cross-head, and is traversed by а brass screw with milled heads; а 
seale plate is fixed to the rear Фасо of the crozs-bead, and graduated 
to 2 degrees deflection left and right; a reader is fixed to the deflec-- 
tion nut, and slides over the scale plate. ‘The sight-bar being pivoted 
in the centre admits of deflection being given in the usual way. 

The stem of the cross-head is fitted with a milled head metal 
“Nut, adjusting, error of day " having а scale round it, graduated in 
yards short and yards over, by its means the relative positions of tho 
sight bar and the cam roller lever can bo altered to the extent 
necessary to compensate for any error observed in the shooting. A 
telescope is fitted to the upper side of the sight-bar for use when lay- 
ing on distant objects. 

Care and preservation, see page 68. 

. eM adjustable shoulder piece is now approved for use with this 
sight. 

The following traversing are, holdfast, pedestal, and racer, arc 
used with this carringe :— 


Arc, Traversine, No. 83. 

Mark I is made of metal, in three sections, each one being in 
segment lengths; the centre section has the divisions and sub- 
divisions graduated upon it, and the other two the degree figures, thus 
admitting of the degrees of traverse being rea by cither the right or 
left pointer attached to the carriage (the inuer figures with left 
pointer, and the outer figures with right pointer). 

The are is secured by stcel screws to cast iron nuts, large nuts for 
the figures and sinall for the graduated division lengths, let into tho: 
emplacement. 

Radius from centre of middle section of are 5 feet 10 inches. 


Ногогавт, No. 4n. 
Mark I: this is of steel, and consists of 13 anchoring plates, and 
52 holding-down bolts, which are 6 feet 7 inches iong; the bolts are 
nutted to the bottom flange of the pedestal and embedded with the 
anchoring plates in concrete. 
Weight 3 tons 13 ewt. 1 qr. 
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Рерязтаг, CARRIAGE, No. 4 (Mark I). 


Racer, CARRIAGE, бакох, Barserre, Маск ЈУ, B.L. 9:21хси 
(Mark 1). 


The pedestal is identical, and the racer is similar, to thoss of 
Mark ПІ, carriage, p. 37. 
Weight of racer 3 tons 1 ewt. 3 qrsa complete, 


LOADING ARRANGEMENTS FOR USE AT GIBRALTAR WITH THIS CARRIAGE. 


The ammunition, carried by its trolley, is brought up by lift from 
the ammunition stores—two lifts are furnished so that there may b: 
no interruption in the supply of ammuuition, The lifts (with metal 
rails on top) form part of the circular railway, laid at a radius clear 
of that described by the breech of the gun, to enable the gun to be 
loaded at almost all degrees of traverse. Another line of rails, ша 
at a greater radius than the last mentioned, takes a loading platform 
which is moved round with the loading trolley. 

Loading trolley —This is an iron box with wood casing to tako the 
two half-charges, side by side, in the direction of length of trolley ; 
it is fitted with two axles and four railway trucks. On top a pro- 
jectile metal carrier is pivoted, which can be turned through a half- 
circle, and clamped by а clamping lever, in the loading and foro and 
aft positions, it carries a metal tray to take the projectile, the tray is 
frco to slide on three rollers in tho carrier so that it сап be pushed 
forward into the gun to protect the threads of the breech screw 
while loading, a spring on the carrier engages a slot in the tray, thus 
preventing it being pushed out of the carrier, the spring is dis- 
engaged by means of a small cam Jever, А Ісусу is hinged to the 
pivot bracket on the inner side of the trolley for attaching the trolley 
to the breech of the gun, the latter being clevated for this purpose. 

Loading platform.—This is of iron, fitted underneath with four rail- 
way trucks on two bent axles to suit the different level of rails on 
the sloping ground, the inner ends of the axles have gunmetal 
rollers which fit under a bearing plate in the face of the emplace- 
ment to prevent the platform upsetting outwards; the inner corners 
are each fitted with a screw for clamping the platform to the work 
during loading; an irou handle is fixed near each end of the plat- 
а for use in moving it, and gaurd-irous are fixed on the ont- 
side, 


CARRIAGE, GARRISON, BARBETTE, B.L. 9:2-INCII, 
MARK У. 


(Plates XXIe lo 1.) 


This mounting is constructed to fire en barleite from а pit 
emplacement, 28 fect in diameter and about 8} feet deep, and 
generally consists of a cradle with elevating and sighting gears; 
carriage with shields, loading, traversing, and indicator gears; 
pedestal with holdfast, pivot plate, and live roller riug. 

The gun recoils axially in its cradle about 3 feet б inches, extremo 
3 feet 8 inches. 

Vor elevation, depression, weights, &c., see table р. 27, 

To mount the carriage, gun, Ќе. see р. 69, 
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Bands and Sliding Bars. 

The bands ave front (A) and rear (В); the former is cast in threo 
‘pieces and the latter in halves; they are bolted together after being 
placed in position on tho gun. The front band is secured. to the gun 
about the centre of gravity, and the rear band in its seating near the 
breech; the last named band is prevented from turning by a key on 
the gun. ‘These bands have projections on their sides, where they 
join, upon which are fitted sliding bars (C); these bars are cach 
11 feet 118 inches long, cach having an anti-friction metal bearing 
plate extending 5 fect from the front, the bars fit into corresponding 
sliding surfaces in the sides of the cradle. 

There is × projection on the lower side of the front band which 
Пах а hole formed by the two lower castings for the cylinder of the 
hydraulic buffer, the castings are fixed together by screw bolts. 

The gun, bands with sliding bars, and buffer cylinder recoil 
together. 

Cradle. 

This is of stecl castings, and consists of two sides (D), 8 feet 
10:7 inches long, prepared on the insides for the sliding bars attached 
to the gun bands, grooved to contain lubricating material, and con- 
nceted at the ends by a front and a rear transom bracket. The front 
bracket has a hole for the reception of the piston rod of the hydraulic 
buffer, and the rear bracket is cast to take the air chamber, bronze 
-anti-friction strips being let in on its upper hollow for the gun. | 

Ball bearings. Plate XXTf.—TPhe cradle is provided with ball 
bearings in a manner somewhat similar to the Mark ИТ barbetto 
mounting, р. 32. Ап anti-friction ball bearing is fitted on tho 
outer end of each trunnion; each bearing consists of 24 hard steel 
halls, which work in a groove formed by two hard steel bevel rings 
secured by a metal adjusting nut screwed on to the trunnion, con- 
sequently these revolve with the cradle; over the balls із a steel 
band having on its inner circumference а hard steel bearing ring, 
which is let in and secured by a retaining steel ring and three screws 
on the inside face; there is a socket formed on the underside of the 
band for the supporting screw of ball bearing; this screw has a 
cylindrica] head, to fit the socket just mentioned; below it is a 
hexagon shoulder to take a spanner, tho lower part of the screw 
being threaded to serew into a corresponding hole in a projection on 
the carriago side; a pair of No. 46 spring dises is arranged on the 
cylindrical part of the screw to take the weight on firing. Movement 
of the cradle in its bearings is rendered саву by the adjustmeut of 
the supporting screws. 

A steel clovating are is bolted to the underside of cach of tho 
‘cradle sides, the ares being connected and strengthened by a cross 
transom bar. Fitted to the front of the left are is a metal are for 
the elevation indicator gear. : 

The left trunnion is cast hollow and prepared for the elbow pipe 
of the hydraulic system, the hollow is continued along the side ot the 
cradle to the rear, where it is connected to the recoil utilising 
cylinders of the пугая с gear. 


Hydraulic Bufer and Air Chamber. 
Plate XXIe. 


The hydraulic buffer (E) is in tension, the cylinder forming tho 
ram of the air chamber; the piston rod and air chamber are secured 
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to the brackets of Ше eradie. Tho front band (A) takes the cylinder 
of the buffer, which is retained by a screw collar of steel screwed on 
to the front of the stuffing box, a steel feather let into the cylinder 
and band underneath prevents the cylinder turning in its housing. 
The rear bracket carries the air chamber, which is всепгей to it by 
two screws underneath and one on top. The piston rod is con- 
nected to tho front bracket of the cradle by a serow collar in rear and 
a nut and keep pin in front, 

Тіс buffer admits of 3 feet 8 inches recoil, metal to metal, and 
will hold 95 gallons of liquid. 

The cylinder is of steel, and is 5 feet 11 inches long and 
l4 inches diameter, over all, and is sheathed with gunmetal, to 
prevent scoring the bearings of the air chamber, the sheath being : 
5 fcet 1 inch long, and secured to the cylivder by small screws in rear; 
internally there is a manganese bronze valve key which fits into an 
undercut groove in the cylinder and is secured by n screw; the front 
end of the cylinder is prepared for the largo or inner gland which ік. 
screwed in, and which contains an L-leather; the stuffing box for 
hydraulic packing screws into this inner ала, the packing being 
tightened up by a small or outer gland which screws into the віш іне” 
box; the rear end is prepared internally for the reception of the 
controlling ram, externally it is cupped out so as to offer a large 
surface to the air in the chamber. It has a filling and emptying 
valve on the underside and an air plug on the top. 

The piston with rod is of steel, 6 fect 8:0 inches long, over all, 
62 inches diameter, bored out internally for the controlling ram and 
manganese bronze adjusting valve tube. The piston is 10 inches 
diameter, and has two manganese brouze rings let into undercut 
annular grooves to prevent wearing the cylinder by scoring; there is- 
also a port for the valve key of the cylinder. Tho piston rod is screw 
threaded in front for the connecting collar and nut respectively, 

The controlling ram is а steel rod 2 feet 10:8 inches long, over all, 
and 3-4 inches diameter, tapered at the point; it screws into the rear 
end of the cylinder. A channel is bored along tlie centre, termin- 
ating radially near the base, for the passage of fluid from the hole 
in the piston rod; the point is furnished with inlet holes, and is 
threaded to take the adjusting valve; the latter is made of forged 
steel, 445 inches long, over all, grooved longitudinally, and is. 
screwed into tho controlling ram from the front end of the piston 
rod, from where it is also adjusted. 

The air chamber (F) is a manganese bronzo casting; it is 8 feet 
45 inches long, 18 inches diameter outside and 15 inches inside, 
divided into two parts by a diaphragm, the rear part containing the 
tube (7), which has a valve at either end for charging the chamber. 
The front end of the chamber is closed by a gland containing 
hydraulic packing, secured by а metal flange. То prevent the 
escape of air over the gland, liquid is supplied to the gland by an. 
intensifier, at a higher pressure per square inch than that of the air. 
A small port (1), admits air, also a small quantity of the 3 quarts of 
oil in the chamber, into the cylinder of the intensifier. There is an. 
air escape valve on top of air chamber over tho main gland, to- 
allow air to escape from the gland when filling tho intensifier by 
funnel, 

Vor charging the air chamber an air pump is connected to one of 
the wing channels (j), while an indicator registering pounds is npplied 
to the other channel, and by opening the valve (X), air will be admitted 
to the chamber up to an initial pressure of 200 lb. per square inch. 
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А small air pump is attached to the carriage for maintaining the 
internal pressure in the air chamber. 

The intensifier (G) is for supplying liquid to the gland, ав before 
stated, aud consists of a cylinder cast in the rear division of air 
chamber; it has an internal diameter of 46 inches, provided with 
a piston and rod, inner and outer glands, all of manganese bronze; 
the piston has a suction leather front and rear secured to it by thin 
plates and screws, and has a stroke of 10 inches. The cylinder will 
require refilling when the rear of the piston rod is abont flush with 
the rear of the inner gland; filling is effected by applying a pump to 
the filling hole, marked “ A " on the plug (sce care and preservation, 
page 70) ; oil will flow into the cylinder in rear of the piston, the 
pressure of which will be greater than the air and oil coming through 
the small port (2), from the air chamber; thus the oil will be forced 
through tho pipe (2) on to the nir chamber main gland. In the 
absence of a pump, a funnel and special clamp may be used, the 
latter for pushing in the piston rod; this clamp consists of two tic- 
vods, which screw into holes in the rear of air chamber, one on 
either side of intensifier, a eross-piece to be applied on the piston rod 
and а compressing screw with lever. 

Pressures.—The diaphragm of air chamber will stand a pressure 
‘of 500 1b. per square inch, and the complete air chamber, with 
intensifier, a pressure of 1,200 Ib. per square inch. 

AAction.—W hen the buffer and aiv chamber are charged (see care 
and preservation, page 69) before firing, the liquid in the buffer js in 
front of the piston, and on firing, the cylinder of the buffer is forced 
into the air chamber; when the liquid passes behind the piston, 
through the port, the resistance offered by the fluid checks the recoil, 
assisted by the resistance of the compressed air in the chamber on the 
senp-shaped end of the cylinder. Air displaced by the advancing 
cylinder is forced into the rear portion of the chamber through small 
holes at tle centre of the diaphragm, at a pressure about equal to 
‘three times that of the initial pressure; this increased pressure, over 
the normal, acting on the piston of the intensifier through the small 
port, accelerates the force of the liquid through the pipe on to 
the gland. The air thus stored up, on complete recoil, pushes the 
hydraulic buffer cylinder forward, and in doing so brings the gun to 
the firing position. The controlling ram on entering the hole in the 
piston rod displaces the liquid received when the cylinder was in the 
rearward position, the liquid returning through the valve and hole 
in the ram, the resistance of the liquid on the ram prevents the gun 
running up too rapidly, 


Carriage, Shields, and Sighting Platforms. 
(Plates XXIc and ХХИ). 


The carriage (H) consists of two side brackets, built up of steel 
plates and angles with cradle trunnion bearings, which are strength- 
‘ened by a casting rivetted on to the outsides; these castings have 
projections for the supporting screws of the ball bearings of the 
cradle. The sides are connected by having two front, two rear, and 
iwo intermediate transoms of steel plates and angles rivetted to them. 
Two bolsters or box transoms are fitted to the underside of the 
carriage, cach one, front and rear, has an upper roller path fitted to 
its under surface to take a bearing on the live roller ring (HH), 
which is the same as for the Marks ІП and ТУ barbette carriages. 
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Two plates for connecting the carriage to the pivot are fitted to the 
carriage, one between the box transoms, the other at right angles, 
rivetted together and to the box transoms; there is a hole in the 
centre, where these plates cross, fitted with a metal bush for the 
pivot plug. Ац iron block or plate is bolted to the breast transom, 
to which is secured the front clip plate. Тһе front and rear сіі» 
plates (I and J respectively) аге bolted to the carriage and engage 
under the outer flange of the pivot plate. 

The carriage is provided with steel cap-squares, screwed down, 
for securing the cradle in its bearings. A wood stop to limit cleva- 
tion is secured at the rear transom, and two steel stops to limit 
depression ure secured to the stays carrying front shield. The upper: 
part of the mounting is reached by stairs in the work. 

Shields. —Your shields aro provided: one for the protection of the 
shell pit, which also answers. the purposes of a platform from which 
the sighting platforms are reached, loading arrangements, &c., aro 
attended to, while to its underside а cireular overhead railway is con- 
structed for the projectile trollies: another, the front shield, is for 
general protection; while two small sido shields are principally for- 
the protection of the air chamber. 

The cireulur shield for shell pit (К) 18 27 feet 9 inches diameter, 
aud consists of cantilevers or girders made up of plate and angle stocl,. 
supported by knee brackets fixed to the carriage, namely, two on cach 
side and ends ; 14-inch steel plates are rivelted on top of the girders 
to form the platform. Near the outer rim of the shicld is a flange of 
sufficient depth to admit от the shell trollies unning on top of its in- 
side flange, termed the outer rail; ам inner зай with a similar flaugo 
is fixed to the girders of the shield by knee brackets; the gauge of 
the rails is 3 feet 92 inches. А short length of the inner rail is made 
removnble at the rear by being secured with bolts and nuts, instead 
of rivets, so that the trollies may be removed when required. А grat- 
ing is provided on the right side, and openings in rear for the 
projectile hoist and loading gears for which there are hinged cover 
plates; those over the rear hoist must be removed before firing to 
allow the gun to recoil free of the shield, and at the samo time n pi 
in the side of the carriage limiting elevation is removed, 

A sighling platform (L) is erected at each side of the carriage ow 
top of shield. 

The trollies (M) are for carrying the projectiles on their sides 
from the front hoist (№) of the pit to the loading position or rear 
hoist (O). Mach consists of a steel frame mounted on four flanged 
rollers of 5°75 inches diameter across the flanges, with a clip plato at 
each end; а wood buffer or striker block, furnished with a rope handle, 
is bolted on to each side of the frame,and a wood housing block, a pair- 
of stcel hinged bearing straps, sceure the shell in transit. The outer 
clip plate of the trolley has a groove to engage two spring catches, 
which secure the trolley in a position suitable to the hoists, that for- 
the front position is on arm (Р), secured to the parapet of the work, 
and the other to a bracket (Q) on the outer rim of the above 
mentioned shield, 

The front shield (R) is a G-inch steel plate, made in halves, and 
fitted together when in position by a steel butt plate and screws om 
the inside. The shield 3s winged to the rear and splaycd outwards. 
at the bottom; it stands on the shell pit shicld, and is secured to 
the carriage by steel clastic stays with dise springs. The front is. 
cut away to suit the gun, and also for the sights. 

. The dimensions are 10 feet 4 inches across the front, ard 8 feet 
at the sides, 
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The side shields (S) аго two 4-inch steel plates, each ono is: 
secured to the carriage Бу steel clastic stays with dise springs; they 
are on top of the shell pit shield. 


Elevating gear. 
Plate ХХІ. 


This gear admits of 15 degrees clevation and 10 degrees 
depression, nud is so arranged that both ean be obtained from 
either side of the carriage, from the sighting platforms, or by an 
extension of the gear which is worked from the floor of the pit at 
the left side, the former being slow motion gear and the latter 
quick. | 

The gear generally consists of a powerful cross-shaft working in 
bushes in tho carriage sides, aud further supported centrally by а 
steel bracket screwed to the front box transom. This shaft carries 
two are pinions which gear with the ares of the cradle, and a steel 
worm wheel on its outer end at the right side of carriage. The 
woim wheel is provided with a friction clutch formed of alternate 
stecl and gunmetal rings, eight of each kind, and two jamming 
plates, the inner being of gunmetal and the outer of steel, all of which 
fit cn the hexagon flats of the shaft. The adjustment of these is 
effected (to prevent the gun running down when at extreme recoil): 
by means of a No. 26 spring dise and two steel пиј on the shaft 
outside of worm wheel, The worm wheel just described is in gear 
with a worm on the third-motion or worm-shaft working in metal 
bearings, and to reduce friction as much as possib'e in these bearings, 
an anti-frietion ring is fitted on cach end of the worm, cach one 
consisting of oue outer and two inner steel rings, and 23 steel rollers. 
Tho worm shaft is in bevel gear with the vertical second-motion 
shalt, working in bearings securcd to a plate bracket on the front of 
the carriage, and having on the upper end a bevel pinion in gear 
with another bevel pinion on the first-motion shaft, working in 
beatings in casting (а). This last mentioned shaft is actuated by the 
handwheel (b). 

The first and sccond-metion sections of tho gear on the left side- 
aie similar to those just described for the right side, both these side. 
gears are connected by a cross-shaft having a bevel wheel on each end, 
gearing with similar pinions on tho vertical second-motion shaft. 
This cross-shaft is supported in metal brackets on the outside of the 
carriage and on the inside of tho breast transom. : 

The section of the gear to be worked from tho pit is a continun- 
tion of the vertical second-motion shaft, left side, and a bevel wheel 
on Из lower end, which is in gear with а similar pinion cn a first- 
motion spindle which is actuated by the handwheel (е). This section 
of the gear is principally supported in a east кісе! bracket secured to 
tho underside of the front Lox transom. This bracket is also 
prepared for the lower section of traversing gear. 


Elevation Indicator Gear. 


This gear is so constructed that the range required will be 
indicated on the dial by а pointer. It consists of an are, which is 
attached to the fient cf the left clevating are, in gear with a spur 
pinion on а shori cross shaft working through the left check of the 
cairiage, supported by а bracket cn the inside of the cheek and a 
dial or dise bracket on tho front box transom. Fitted on the outer 
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end of the cross-shaft is a dial having a yard scale engraved upon it, 
the range being indicated by a pointer secured on the underside of 
the rim of the dial bracket by two screws. 


All the parts are made of metal, except the cross-shaft, which is 
of steel. 


Traversing Gear. 
(Plate ХХІ.) 


The traversing gear is arranged to be worked practically from 
‘the same positions as the elevating gear, and is gencrally secured to 
the carriage in a similar way; and like it the lower is quick-motion 
and the upper slow. 

Tho driving, or rack pinion, is at the right front of the mounting. 
Tts shaft works in а metal bush secured in the box transom of the 
carriage, and carries a spur wheel which із in gear with a spur 
pinion on the lower end of a short spindle having a spur wheel at its 
upper end in gear with а spur pinion on a vertical second-motion 
‘shaft, at the upper end of which is a bevel wheel in gear with a 
similar pinion on tho first-motion spindle, which is actuated by the 
handwheel (a) with folding handle. 

The upper part of the left side gear is similar to that on the right 
side before described, and is connected to it by а cross-shaft in a 
similar manner to the upper part of the clevating gear. 

The section of the gear to be worked from the pit is similarly 
‘arranged to that portion of the elevating gear, being a prolonged 
secoud-motion shaft in bevel gear, a first-motion spindle, and haud- 
wheel (0). 

Stops are provided so that practico may bo kept within safe 
lateral limits. These consist of two buffer stops, each including a 
steel bracket carrying a spindle with two pairs of dise springs, nut 
and Ксер pin, the brackets being secured to the pivot plato by 
screws, and a steel stop, which is secured to the front clip plate of 
the carriage by screw bolts. | 


Sighting Gear. 


Rocking bar sights, Plate X XIi.—This gear is on the left sido of 
the mounting, supported by a metal bracket (а), secured to the 
front transom of tho cradle, It consists principally of carrier (5), 
rocking-bar (c), sight bar (d), with front and rear sights (е, f), and 
telescope (4). 

The steel carrier is attached to the arm of tho supporting bracket 
by the screw studs k. A worm wheel and pinion gear similar to 
that for the rocking-bar sights of Mark 1V carriage, page 40, 
actuates & drum on whose periphery there is a crown-metal strip 
graduated to 14,000 yards range with М.У. of 2643 f.s. for full charge; 
there is also a drum with range strip for $ charge, the strip being 
engraved to 12,000 yards with М.У. of 2196 f.s.; and to facilitate 
reading these rango strips, a steel pointer is fitted at the rear of tho 
carrier. 

The rocking-bar is connected to the carrier, in front by the pivot 
pin 1, and in rear by the are j ; the front end is prepared for the pin 
of sight bar; the rear end for the traversing pin or nut, and a cross- 
head with deflection leaf graduated to 2 degrees loft and right, 
which is worked by a screw with milled heads, 3 degrees being 
allowed as correction for drift; the аге on the underside of the bar 
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las teeth on the front face to gear with the pinion on the carrier, 
and in rear a scale graduated to 15 degrees; a stop on the lower end 
of the bar preveuts it running out of gear. 

Tho sight bar is а steel tube that carries the sights. The fore 
sights consist of an acorn on a lug of the bar, and a sighting 
blade on a hexagon at the front of the turning rod within the bar 
ог tube; the rod is secured by a nut and screw, and can be turned 
down when not required by the thumb piece k; a spiral spring on the 
turning rod at the rear, within the tube, retains the sightmg blade in 
position. The rear sight із on a Ing sceured to the sight bar; it has 
a ‘06-inch notch. 

А. telescope is provided for use at distant objects. and is carried 
in two Ings on the sight bar; it is secured by two hinged caps. 

For convenience of the gun layer, an adjustable shoulder picce is 
provided. Тһе stock is of walnut wood, with nn elastic pad formed 
of a length of indiarubber tube, which has its upper end protected 
by a brass сар secured to the stock by serews. 

Automatic Sight, Plato ХХІ j.—Tho automatic sight gear is on 
tho right side of the mounting. 16 is automatically set to the range 
corresponding to that of the target, by uso of a cam action. All that 
is necessary for use is to align the sight with the target. A 
correcting gear is connected to the traversing rack to adjust tho 
auto-sight cam with the cradle trannion axis for any inclination there 
may be in the pivot. 

The gear generally consists of а telescope (а), supported in a 
gunmetal carrier (b), a gunmetal hinge flap (c) for carrier, gunmetal 
bracket supporting hinge flap (d), gunmetal lever cam roller (e), metal 
bushed at each end, manganese bronze cam roller (f), сат (g), cam 
sliding block (А), cam tidal correction lever (2), and graduated arc 
(j), and spring in gunmetal caso (k). The above are supported by a 
steel bracket (7) attached to the front transom of the cradle at the 
right side; this brackct is metal bushed to tako the pivot of the cam 
roller lever, the pivot being allowed 3 degrees inclination correction 
for drift, and is adjusted by a set screw on top of the bracket. 

The telescopo is secured in the carrier hearings by stcel caps 
which hinge on the left sido and kept down by screw clataps on the 
opposite side, On top of the carrier is a clinometer plane. Deflection 
is obtained by the carrier and hinge flap being pivoted ncar their 
front ends, there being a traversing rack formed on the rear of the 
carrier to gear with a worm spindle on the hinge flap; this worm 
spindlo has a drum on its right hand end, the drum has a crown 
metal deflection scale on its periphery graduated for 2 degrees right 
and left deflection; а reader to indicate direction, &c., is also 
provided. The hinge flap is connected to tho supporting bracket (d) 
and is given a vertical movement by a joint pin in front and an 
“error of day” nut arrangement in rear, the nut being clamped by a 
jamming lever; there is a reader on the rear of tho bracket d to 

facilitate reading the nut graduations. The bracket d slides into and 
is secured on top of the cam roller lever, the latter. being pivoted to 
the steel bracket (1) on cradle; the lower end of this lever carries the 
cam roller, which is kept up to its work by the steel spring (1); опе 
end of the spring spindle is attached to the eccentric spindle of the 
cam roller, the other end being attached to the carriage. The cam is 
fixed to the sliding block in the guide (m) secured to the carriage by 
screws, the block with cam being actuated as to level of racer 
by the eccentric rod of the correcting gear. Thero is а separate cam 
for the full and 2 charges, but these cams aro substituted by one 
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cub to the range limit of the J-inch aiming rifle, when required, so as 
to givo increased. practice in laying with these sights. Adjustment 
of the cam for tide level is effected by the lever (е) which is connected 
to the cam, and works on the metal graduated are (7), showing rise 
and fall of tide, the lever being clamped on the are by a fly nut. 

For convenience in laying the gun a shoulder piece is provided ав 
for the **rocking-bar sights" before mentioned. ۱ 

For caro and preservation, see “ Magazine Regulations.” 


Loading Arrangements. 


These generally consist of a steel arm with loading tray, derrick 
with hand tackle, and a front and a rear hydraulic hoist with 
accumulator gear, 

The steel arm is made of plates and angles rivetted together; it 
is bolted to a projection at tho left rear of the cradle, the outer end 
is prepared for a joint pin upon which the tray pivots. 

The fray is of metal connected to the before-mentioned steel arm 
by the joint pin, a spring locking bolt being used for securing it in 
tho required position; а steady pin is provided to engage n corres- 
ponding hole in the left Ince of tho bronzo end frame of gun. ‘Tho 
tray is intended to protect the screw threads in the breech of gun 
while the projectile is being rammed home; after the cartridge is 
loaded the projectile tray 15 swung back and the breech closed. 

The derrick is made of two steel curved plates connected by collar 
bolts, and secured to a pivot piece by screws; the pivot piece ін 
flanged and tapered and provided with two bearing surfaces which 
fit into corresponding metal bushes in the lugs of a steel bracket at 
the left rear of the carriage. The top of the derrick is fitted to take 
a Weston 5 ewt. differential tackle, consisting of pulley blocks and а, 
suitable length of chain. 

When using the derrick the projectile is brought to the rear of 
the carriage in a barrow, and then raised from the pit to the loading 
tray, which is then swung round to the breech of the gun. 

Lhe Iydraulic Gear.—By means of the compressors on the cradle, 
a quantity of the energy of recoil is utilized in supplying hydraulic 
pressure for the loading gear. А spring accumulator is installed in 
the works, fitted with a controlling valvo for transmitting pressure 
through а system of pipes to the front or rear hoist as required; 

The gun may be loaded at 5.degrees clevation or depression, in 
any position of traverse. 

Six trollies, see page 46, are provided, which convey projectiles 
from the front to tho rear hoist. 

The front hoist may be worked at any time, so that two or three 
projectiles may be ready. to run over the rear hoist. 

With this gear tho projectile is brought in a barrow and laid. in 
the tray of the front hoist (№, Plates.X XIc and XXI4) in. tho floor 
of tho pit, then raised to and secured in. an overhead: trolley (M), 
which is run round: to the rear hoist (O), to which tho projectile is 
transferred and raisad to the loading tray, the lattor being swung 
into the breech chamber before tho former is raised. 

Weight of accumulator about 3 tons 10 ewt. 0 qr. 0 Ib. 

ә - front hoist OC сэ. Жк یں‎ A Өсө 


Ч controlling valve 0 , 1,0 ., 5,, 
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Electric Firing Gear. 
(Plate XX Ik and 1.) 


Electric firing may be effected from three stations by means. of 
pistol grips, secured to the mounting convenient to the Jayer, from 
either the left or the right side, or from the ground level. From 
wither of tliese positions u circuit is made to the gun and battery by 
leads through a “safety plug box" and a rubbing contact. In 
preparing for firing it should be scen that cach lead corresponds with 
its lettered position. 

Tho gear generally consists of an clectric battery of four 
Le Clanché cells, A, Mark ІП, in а box,* which is secured to the 
front box transom of carriage at the left side, three pistol grips on 
suitable brackets, a safety firing plug box on tho right front cantilevor 
of carriage, two rubbing contacts, M.! braided electric cable with 
coupling screws as allowed by ** Equipment Regulations.” 

Tho lengths of cable are arranged аз follows:—Three leads from 
the electric battery, one to each pistol contact, three other leads 
from contact of pistols to safety firing plug box. The leads from the 
right side pistol contact are carried down under the gun and secured 
across tho breast of the carriage. А single cable is led from safety 
plug box across breast of carriage and along the right sido of cradle 
and connected to a rubbing contact, another length of cable is con- 
nected to contact on sliding bar of gun and led along to and round 
the carrier to the lock in the gun. ‘The cables are secured in metal 
clips, which are fixed to the gun and mounting by screws. There is 
an additional terminal on the safety firing plug box for the attach- 
ment of a tester, or wire from position-finder, the second wire from 
position-finder being connected to the battery, see leads X У, fig. 5, 
page 76. 


The f ollowing traversing arc, holdfast, pedestals, pivot plates 
and pivot plug, are used with this carriage. 


(Plate ХХІс.) 
Arc, Travensinc, No. 34, Mark I. 


The arc is fixed on below tho flange of the pivot plate, at T, for 
‘description, see Mark ПІ carriage, page 36. А pointer for indicating 
the angle of traverse is fixed to the carriage. 


Horprasr, CARRIAGE PEDESTAL, No. 44. 
This holdfast (U) is identical with that for Mark 111 carriage, 
page 37. 
PEDESTAL CARRIAGE, No. 4. 


Mark I: this pedestal is the same as for the Marks ІП and 1V 
-carriages ; with this carriage it is used with six mounted at Dover. 


Proxsrab, Сәке, No. 7. 
Mark I pedestal (V) is a hollow iron casting, cast in halves and 
bolted ах by шаа of junction plates and bolts when the 
pedestal is placed in position. The top and insido surfaces aro 


— 





нү The pattern of battery box is not yet decided, meanwhile 8 suitable box will 
be made locally. 
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prepared to take the pivet plate. There are twelve holes cast 
vertically through the top and sides with pockets, У!, at equal dis- 
tances, for the levelling screws, which are provided so that the pivot 
plate with racer may be kept perfectly level from time to time. 
Each vertical hole is fitted with a metal flanged socket, secured by 
а set screw from within the pedestal, and threaded inside for the 
levelling screw; cach screw is 20°8 inches long, over all, and 
4-0 inches diameter, the lower end has a capstan head, and the 
opposite end a hard bronze bearing plate "2 inch thick, fitted оп; 
the top end of the screw fiis into a flanged steel nut, having a bearing 
on the metal socket before mentioned; tho nut is 6 inches diameter 
and 8 inches across the flange, curved on tho top to suit tho bearing 
in the pivot plate, and provided with lubricating holes which are 
connected with those in pivot plate. 

The levelling screws are manipulated by applying а tommy or 
pointed lever in the capstan beads, and then clamped by a screw 
bolt, having а metal bearing piece screwed on to its point, which 
passes through a hole in the pedestal and socket from the outside. 

The pedestal is secured to the work by the holdfast. 

Weight 17 tons 8 cwt. 1 qr. 

Mark 1I pedestal differs from Mark I in not being provided with 
levelling screws, an automatic correcting gear being used instead. 

Weight 16 tons 16 ewt. 


Prats, Pivot, No. 4, Carriacn PEDESTAL, 


Mark I pivot plate (W) is of steel; with racer and traversing: 
yack with fixing screws. [6 is used on No. 4 pedestal with the six 
carriages mounted at Dover. 

Weight 8 tons 12 ewt. (including bolts). * 


Piare, Pivot, No. 7, CARRIAGE Pevestan. 


The object of this pivot plate is to enable the mounting to be 
levelled when necessary, owing to uneven settlement of the pedestal, 
by means of the levelling screws in the pedestal, the bolts by which 
the plate is secured to the pedestal being loosened for the purpose, 
and again tightened up when the mounting is truly level. 

Mark I is of steel (W) cast to shape and fitted on top of tho 
pedestal by bolts on either side of racer, there aro 30 bolts on the out- 
side and 16 inside of the racer. In the centre of the plate there is a 
hole having a shoulder to suit the pivot plug. There is a flange on 
the underside to take a bearing against the insido face of pedestal, 
while another flange cast on the outside rim gives a bearing to clip 

lates. 

Р Manholes аге cast between the strengthening webs of the plate. 
In tho hollow of the upper side is fitted and bolted the вісе] racer or 
lower roller path. On the underside, below the racer, are twelve: 
shallow circular holes, having metal bearing blocks fitted in for the 
nuts of tho levelling screws of the pedestal; each bearing block is 
provided with lubricating holes and grooves, which terminate in one 
and lead up to the top of the outer rim of pivot plate by a copper 
pipe. 

A segmental traversing rack (Х) is secured above the clip plate 
flange of the plate by screw bolts. : 

Weight 8 tons 12 cwt. (including bolts). 


me 
до 


Mark ІІ pivot plate is not fitted for levelling screws, otherwise it 
48 the same as Mark I. 
Weight 8 tons 16 cwt, 1 qr. (including bolts). 


Prive, Pivor, No. 19. 

Mark I: this is of steal, with securing plate and screws. Tho 
plug (Y) has a flange to take a bearing on tho shoulder of the hole 
in pivot plate and in bush of carriage. Itis prevented from turning 
фу a steel feather let into a feather way. The plug is prepared for 
the pipe (Z) of the hydraulic gear, and is for use with Nos. Ф and 7 
pedestal pivot plates. 

Weight 6 ewt. 


SLIDE, L, BABETTE, B.L., 9:2-INCH, MARK I. 
For carriage, barbette, Mark I, pago 28. 
(Plate ХИ.) 

The slide is of steel, and consists of two girders, having a slope 
of 5°; they are connected by front and rear box transoms, a front 
transom and a centre beam form the pivot plate; it revolves about a 
centre pivot. The pivot plate carries a brass bush, which the pivot 
passes through. Tho slide is fitted with two front and two rear 
trucks; traversing gear; retaining gear for holding tho carriage in 
loading position; loading and sighting platform, fitted with a sight- 
ing step on both sides; а loading derrick; and two volute spring 
buffers on spindles, secured to the front transom by nut and key. 

Clips аго fitted on the front truck brackets, which engage a flange 
on the pivot plate, to prevent the mounting from tipping. 

А graduated are Û is let into the floor of the work, and a 
pointer F is fixed to the rear of the slide, by which the angle of 
traverse is indicated. 

The “Battery and key, test and firing,” see page 72, is sup’ 
plied to be placed at G. 

The battery remains at G, the firing key only being shifted to the 
bracket at Gl when required, See page 74, for electric firing 
arrangements. 


Traversing Gear. 
(Plate XII.) : 

The traversing gear is fitted on both sides of the slide, and con- 
nected to the front trucks. Handles are shipped on to the first 
motion spiudles of the gear, and the rotation of these is communicated 
to the?front trucks, and thus the gun is traversed. 


Retaining Gear (for holding the Carriage back in loading position). 
(Plate ХИ.) 

An automatic retaining catch is fitted on the right side of the 
slide for holding the carriage in loading position; 6 catches against 
the front edge of the holding-down clip. Оп lifting the lever, the 
carriage is released, and will run out. In latest manufacture this 
gear has Leen discontinued, the gun being loaded in the “yun up 
position; but where fitted it will be retained so long as “remains 
serviceable. 
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C. Pivot aud Truck-path. 


The pivot-block and clip ring are in two heavy castings, whicle 
are securely bolted together, and firmly bodded and bolted in con- 
crete. A steel truck-path is secured to the upper surface of the 
pivot block. š 

: pivot piece and pin 9 tons 9 су. 2 qva. 
Weight Тана ағады bolts and anchor plates, 19 owt. 2 qvs. 


SLIDE, L, BARBETTE, B.L, 9:2-1ХСН, MARK Ia. 
l'or carviage, barbette, Mark Ta, page 30. 


This slide differs from Mark Г in being slightly wider between 
the brackets to take the Mark J guns. 


SLIDE, L, BARBETTH, B.L, 9:2-INCH, MARK Iu. 
For carriage, barbette, Mark In, page 30. 


The slide differs from Mark 1۸ in having a differently constructed 
sighting platform, which is higher and fitted with two steps, one to 
lay the gun at 5° depression, and the other (a folding step) 10° 
depression ; the loading platform is increased in height, and the irom 
of the upper portion is covered with wood to afford a good foothold 
for the numbers serving the gun; and a stop is fitted to tho derrick 
to prevent it swinging towards tho front when the gun is fired. 


SLIDE, ,ہا‎ BARBEITE, В.Г, 9:2 INCH, MARK II. 
For carriage, barbette, Mark II, page 30. 
(Plates XIV and ХУ.) 


The slide consists of two girders, having a slope of 4°, connected 
by five cast-steel transoms. Hach girder is built up by rivetting 
iron plates on both sides of a top bar of T steel, and a bottom onc of 
T iron. ; 

The front end is supported on a casting of steel (c), which forms 
a transom with brackets (d) for the front trucks. Thoe- rear end 
rests on a supporting frame (e), which is hinged to the rear transom 
at (f), and to a steel casting at (g). The casting (g) is formed with 
brackets for the rear trucks, and is kept on the racer by two channel 
iron bars (7) fixed to а band (1) which works in a groove round the 
pivot block. The stop bracket (1) is fixed to the front casting (с) 
and projects downwards in front of the racer, to prevent the trucks 
leaving the track. "Two horizontal rollers aro fitted to the rear of 
the casting (с) and four rollers to the front to bear against the 
racer and reduce the friction when traversing. Two heavy cast 


55 


iron blocks are fixed to the rearend of the slide to bring tho centre 
of gravity of the gun and mounting approximately over the top of 
the pivot. Removable covers are bolted to the castings (d) nnd (9) 
to facilitate the removal of the trucks for cleaning purposes. 

The slide is fitted with front and rear buffer stops (y) composed 
of stcel disc springs; suitable wood platforms at the rear, with 
ladders (0) and hand-rail attached, for loading and firing tho gun; 
and а compound armour shield if required. 

The electric liring gear is fitted on the right side, the battery on 
the side at ХІ, and the firing key on hand-rail at X*. Вее also 
page 72. ч 
a On the right side a longitudinal shaft is secured in bearings, a 
hand wheel being fitted at the front end of the shaft for giving motion 
to the elevating gear on the carriage. 

Traversing is effected by a cross shaft with bevel pinion, trans- 
mitting motion from the winch handles (ғ) to n longitudinal shaft 
fitted with two sprocket pinions on its end. These pinions convey 
power by two chains to two sprocket wheels keyed on two parallel 
shafts, which are also fitted with bevel pinions. These pinions 
actuate bevel wheels on two oblique shafts fitted with spur pinions,. 
which gear into teeth on the trucks ($). 


Loading Derrick. 


A derrick (1) is attached to the slide for loading at any angle of 
elevation up to 17 degrees. Tho projectile is raised by a steel wire 
rope, which passes over sheaves fitted to the derrick; this rope is. 
wound on n drum at tho foot of the derrick, a shaft passes through 
the drum to take a winch handle; on the same shaft is carricd a. 
brake drum connected to the rope drum by a ratchet wheel and 
pawl. The projectile can be lowered to а convenient position for’ 
loading, from the loading platform, by means of a rod (a) attached 
to a lever (v) connected to the strap of the brake drum. 

A pointer is fixed by a metal bracket to the front transom, right 
side, to indicate the angle of traverse on a graduated are let into the: 
concrete. 


Hydraulic Pivot, 


An hydraulic pivot is fitted to take the greater part of the weight 
off the trucks in order to decrease the work in traversing. It con- 
sists of a cylinder and ram fixed on the top of the pivot block. Tho 
ram presses upwards against a block fitted into the centre transom; 
the liquid is passed into the cylinder through the top of the ram by 
a pipe leading from a pump fitted to the centre transom. This 
pump has two rams, one arranged to be worked from the hand lever, 
and the other from the winch handle shaft of the traversing gear; 
the slide is raised by means of the hand lever, and kept up 
during traversing by the action of the eccentric fitted to the 
winch handle-shaft; however, the eccentric is not now required, 
as the following packing for the ram has been introduced, Tho 
litt is regulated by links connecting a releasing spindle to the- 
pivot band; this spindle lifts the suction valve when the slide: 
is at the required height, which is shown by a pointer which forms. 
part of the regulating gear. The lifting ram is not provided with 
packing leathers, but it has a groove cut 0'4 inch deep and Linch 
wide, packed with a mixture of tallow and coarse asbestos fibre,. 
inserted through eight 4-inch holes drilled in the bottom of the ram 5. 
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any liquid which overflows while the pump is being uscd runs into a 
circular tray, from which it passes into a tank to which the suction 
pipe of the pump is coupled. For liquid used sce page 66; also 
* Equipment Regulations.” 


Pivot Block and Racer, 


The pivot block is in one casting of iron, formed with a groove 
for the band (i). Tho top is fitted to take the cylinder for the 
hydraulic pivot gear, the upper part of this cylinder is mado rect- 
angular, and slides in a holo of similar shape in the bleck fitted to 
the inside of the centre transom. 

The racer is of steel, cast in eight. segments, with а hook on Ия 
outer circumference which takes the shock of recoil transmitted 
through the clip brackets. 


ft. in. 
Height of slide .. га .. .. 6 846 
Length of slide .. 3ڈ‎ m os 92 11:95 


Height of pivot block .. .. .. 410584 


Котк.--0°2 Mark I guns will not be mounted on Mark И 
mounting. 


CARRIAGE, GARRISON, DISAPPEARING, B.L., 9:2-INCH, 
MARK I. 


(Plates ХХІІ to XXVIII.) 
The principal parts of the carriage are :— 


1. The circular lower cairiage or turntable, which is placed in 
the second pit, with its top surface level with the floor of 
ihe gun pit. (В, Plates XXII and XXII.) Vor facility of 
transport this divides into four pieces, namely :—the front 
piece, which weighs abont 4 tons; the 1car piece, which 

' weighs about 2 tons; the two side pieces, which weigh cach 
about 1 ton. 

2. The main girders span from side to side of the circular lower 
carriage, carrying the recoil cylinder between them. (1), 
Plate XXII.) These weigh each about 1 ton. 

8. The rocking carriage or clevator, with the crosshead, which is 
made up into one piece, weighing about З tors. (A, Plates 
XXII and XXIII, and К, Plate XXIV.) 

4. The recoil cylinder and ram together make the heaviest piece, 

and weigh 5 tons. (Hand J, Plate XXIV.) 

. The live rollers, which are held in place by the live roller 
ring, and run between the upper and lower roller paths. 
(W, Plato XXII.) 

6. The rack, fixed to the lower roller path, with the traversing 

gear working into it, and carried on the circular carriage. 

7. The elevating gear, (Fig. 2, Plate XXIV.) 

8. The carriage is also provided with a large over-head shield, 
somewhat less in diameter than the mcuth of the gun pit, 
and of a thickness of 1 inch. (C, Plates ХХІІ and XXIII.) 

This shield is stiffened on the under side by plate and angle 
beams, and is supported from the civeular carriage by cight 
pillars constructed of angle bars. (CY, Plate ХХІІ.) 

For facility of transport and erection the shield is made up 
into four picces, cach weighing about 54 tons. 


ел 
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Besides tlie above there are many minor fittings, such as :— 

(a) Sights on the shicld for approximately laying the gun before 
it is raised above ground. (F!, Plate XXII.) 

(b) A pump on the recoil cylinder, for getting the gun down 
without firing it. (S, Plate XXIV.) 

(c) А set of hand-rails under the shield, around the chase of 
the gun, to prevent а man from standing where the gun 
might strike him, if fired. (Not shown in Plate.) 

(4) A set of cut-off gear, acting upon the lever which controls 
the motion of the gun raising valve, to bring the gun gently 
to а stop at the firing position. (11, Plate XXIV.) 

(e) Securing gear, to lock the gun down. (XX, Plate XXIV.) 

(f) Ladders, to reach the top of the shield. 

(g) Hinged platforms, for obtaining a standing position behind 
the gun sights, these being made to spring clear of the gun 
after use. (G, Plate XXII.) | 

(л) Indicator and direction plates, as guides in working the 
carriage. 

Weights, elevation, &e., see table, р. 27. 

A description, more particularly of cach of the main parts, of the 

carriage according to the order of the above list :— 
Lower Carriage. 
(Plates XXII and XXIII) 

The lower carriage with its main girders is constructed of mild 
steel plates and angles. It has no actual centre pivot, but is held 
in place, so as to revolve about its centre, by double flanged live 
rollers, which work between the upper and lower roller path (У); 
and Бу the front and rear clips, which prevent more than a trifling 
lift from taking place when the gun is fired. The front clips (E) 
are five, and rear clips three, in number, made of cast stecl, of a 
form to hook under a rim formed for the purpose on the lower 
roller path; they are cach secured to the carriage by 12 large bolts. 
‘The carriage is fitted with sockets and footsteps for the shield pil- 
lars, and at its front end with the brackets for tho pivot of tho 
rocking carriage. To keep the recoil within safo limits, a series of 
«1150 springs are fitted on the buffer stops, which also have а dead 
stop to take the weight on the springs being compressed. 

Between the circular girder at cach side and the main girders 
there is room for the numbers employed in traversing and clevating 
the gun, and a chequered foot-plato is provided for them to stand 
‘on, about 23 feet below the level of the floor of the gun pit. 

A metal bracket (Х") is fixed on the right side near Шо rear of 
the carriage for the “Battery and key, test and firing ” (page 72), 
and two (X2) and (X3) for the firing key, one secured to the hand- 
rail of sighting platform, aud the other convenient to the shield 
sights on top of the shield (sce also page 61). For arrangement of 
leads, &c., вее page 76. 

Elevator Carriage. 
(Plate XXIV.) 

The elevator carriage consists of two cast steel beams of curved 
form, united together, wherever there is space clear of the gun, by 
cross transoms, ДЕ the top they are formed into bearings for the 
gun trunnions, and are fitted with capsquares. These capsquares 
slide into place from the outside, and are secured there by dog-tailed 
pins, made with a spring and key, to prevent their being shaken out. 
The arms of the recoil-ram-cresshead pass through bearings near 
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the centre of tho elevator carriage; these bearings are prevented 
from turning in their seatings Бу three small screws, which аге 
inserted between each bearing and seating. This crosshead, there- 
fore, cannot be taken out when tho beams and cross transoms of 
the elavator carriage aro onco rivotted up. At the bottom the beams 
of the elevator carriage have bushed holes for the pins оп which it 
pivots when the gun goes up-or down. 

With a view to avoiding the possibility of the gun. being fired 
before it is fully “up” in the firing position, the rear web of 
“elevator” is fitted with an arrow plate and “ bracket, pin, joint, 
elevator” with a pointer, in such a position ns will clearly indicate, 
when ‘the pointer and arrow coincide, that the gun is in the correct 
firing position, 


Recoil Cylinder. 
(Plate XXIV.) 


The recoil cylinder is bored out from a solid ingot of mild forged 
steel. This method of construction is adopted to get rid of the uncer- 
tainty attendant upon the manufacture and employment of a casting, 
but it has also the great advantago that the compressed air used for 
counter-balancing tho weight of the gun is contained in about а dozen 
chambers in the place of one, so that if the cylinder were torn open by 
being struck in action the compressed air would escape only slowly 
and without explosive effect. Tho cylinder is screwed into a cast 
steel trunnion ring, the trunnions of which are supported in brackets 
fixed to the main girders of tho lower carriage. The centre of the 
cylinder is bored out for taking the recoil ram, and is fitted at the 
top with a packing gland (R). To prevent the ram from coming 
out of the cylinder at tho end of its stroke, it is provided with a. 
divided piston, and there is also a divided internal collar at the top 
end of the cylinder; the lands and grooves thus formed allow tho 
ram to pass in or out, but when partially turned round the тат is 
locked and prevented from coming out again, From the inner 
cylinder to the air chamber passages nro cut, and these aro fitted 
with four recoil valves, which permit liquid to pass from the inner 
cylinder to the air chambers, but not to pass back again. ‘These 
recoil valves can bo reached by removing tho end plugs (M). The 
—— plug of the air chamber is fitted with a draw-olf valve and 
tube. 

For the liquid to pass back again when the gun has to be raised, 
a raising valve is provided at (L), aud this is opened by a rack and 
pinion moved by the rod (Г) and hand lever (D). It is shut auto- 
matically as the gun rises by a slotted link rod-nattached to tho 
elovator carriage, which also acts upon the rack and pinion through 
the rod (Т). Near the middle of the cylinder, on the top side, is a 
filling cock (№) and a liquid level valve (Р). An air relief valve, 
ا‎ n vent to- the inner cylinder, is fitted at tho top of the cylinder 
at (Q). 

The recoil ram is made of manganese bronze; the bottom has a 
radius of 015, to prevent it setting fast in the bottom of the 
cylinder if lowered without liquid behind it. It is fitted at the top. 
with a spring draw buffer (see fig. 1). This is made up of 15 dished 
spring washers (KK), and the draw bolt (JJ, fig. 1) which connects 
the crosshead to the ram. This arrangement allows the сгозз-Вса@ to 
be drawn off the ram about 2 inches, against the action of the springs, 


Ú it should happen that the gun rises too violently into firing posi- 
lon. 
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Action of Recoil Valves, ўе. 
(Plates XXV to XXVIII.) 

The recoil valves aro four in number; they are fitted in the bottom 
of the recoil cylinders, and their action is to regulate tho passage 
of liquid from the interior of the cylinder “А” to the air-chambers: 
“ BB, and to prevent its return. 

When the gun recoils, the liquid in the central chamber of А” 
is forced through the valve “i,” lifting it against the adjusting nut 
“1,” and compressing the spring “К”; the liquid then passes through 
the passages “mm ” into the air-chambers “ВВ.” 

The valve resistance, and consequently the length of the recoil, is 
regulated by means of the adjusting nut * 1," which, by forming a 
stop for the valve, limits the lift or the distanco it moves from its. 
seating. 

А set screw “р” is provided for locking the adjusting nut “J,” 
and eight slots aro cut in the point of the spindle “n” to receive: 
the end of the set serew ** p." 

The difference made in the lift o£ the valves by moving the: 
adjusting nut of cach valve through 4+ of а revolution is snflicient. 
to deerease the stroke of tho ram 3 inches, limiting the recoil a 
corresponding amount. This information is stamped on the face 
of tho nut * ]." f 

The valve is pressed on its scating by the spring “К” and Dy 
the pressure of the air in the air-chambers. 

Raising the weight (sce para. 2 above), a small groove is eut on 
the screwed portion of the air-plug, so as to allow the escape of 
air which accumulates in the inner chamber. 

In the caso of guns equipped with cordite cartridges and which 
fire powder charges at practice, precaution must be taken to prevent 
guns from being fired with powder charges when the recoil valves are set 
for сомійе. On completion of firing with powder charges, the recoil 
valves will be at once reset for cordite. 


Live Roller Ring. 

The live rollers are carefully coned to suit the circle round which 
they travel, and being all of the same size they have therefore no 
tendency to get ont of place; nevertheless it is considered safer to 
hold them in place by a live roller ring, which consists of two con- 
centric steel rings connected by collar rivets, and furnished with 
metal bushed holes for the axles of the rollers; it carries 18 “ Rollers, 
carriage, No. 9,” which are flanged and metal bushed, to prevent 
their rasting fast to the axles. | 

The advantages of mounting the carriage on live rollers in place 
of an actual pivot are, first, that the shifting of the gun from one 
position to the other does not alter the amount of work to be done in 
traversing the gun; and, second, that with properly made roller 
paths aud rollers the work of traversing is extremely small, a force 
of only about 8 or 10 Ibs. being required for cach ton of weight 
moved. Thus, in the present case, the revolving weight сЁ gun 
carriage and shicld is, say, 66 tons, 50 that the application of a hori- 
zontal force of, say, 600 lbs. at the radius of the roller path will 
produce motion. 

Rack and Traversing Gear. 

The rack fixed to the lower path is of steel in short lengths. The 
teeth are placed vertically, so as not to get choked with dirt, There 
are 285 teeth in the complete circle. 
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The rest of the gear used for traversing the gun is carried on, 
and therefore revolves with, the carriage. On cach side is a pinion 
with 13 teeth gearing into the training rack, and driven through the 
third motion shaft by a spur wheel which has 40 teeth. Into this 
spur wheel a pinion of 12 teeth on the second motion shaft is geared. 
The second motion shaft is driven by а pair of mitre wheels of 25 
teeth, contained in the box guard, on the top of tho circular car- 
viage. The first motion shaft, on which опе of these mitre wheels is 
fixed, has а 3-fect hand-wheel (WW, Plate XXIII), with а crank handle 
keyed to it. For traversing a short distance it will be found most 
convenient to haul on tho top of the rim of the hand wheel, but for 
a long distance the crank hand is more casily worked. The speed 
of travel of the rim of the handle wheel is 20 times that of the car- 
riage at the radius of the roller path, so that the power to be applied 
at the rim of the hand wheel is „ЕЦ of the 600 referred to above, 
that is to say, about 39 lbs. There is an indicator plate marked 
“right” and “ left," meaning * trail” to the right or left. 


Elevating Gear. 
(Plate XX1V.) 


The elevating gear gives elevation or depression to the gun by 
means of two long rods which are pivoted at their upper ends to an 
elevating band tightened on the brecch end of the gun, and ато 
hinged at their lower ends to the toothed clevating aves (BB), 
actuated by a train of toothed gear aud hand wheels fitted to the 
carriage, This gear has an clevating shaft (YY), provided with an 
automatic regulating brake (1010), for the following reasons :— 

When the gun is in the firing position, and it is necessary to 
depress it, the clevating rods (weighing about 660 Ibs.) have to be 
lifted by the elevating gear; but if the gun has to be elevated tho 
weight of these arms is suflicient to make the gear run away when 
once put into motion, This is compensated for by the brake, which 
is made with a friction pawl which grips the drum (NN), when the 
gear revolves in the direction required for elevating the gun, so аз to 
turn the drum on its cone, and set up cnough friction to more than 
counteract the weight of tho rods (AA, Plates XXII and XXIII). 
When, however, the gear is turned in the opposite direction, the 
pawl slides freely over the drum, so as to avoid turning the brake. 
The springs (JJ, fig. 2) should be adjusted to hold the drum and tone 
together till the friction produced is sufficient.. This may be very 
fairly judged by making the power required on the hand wheel for 
elevating the gun the same as that for depressing it. 

The main elevating shaft (CC), is not rigidly keyed to the cog 
wheel (LL), but is driven by friction plates of alternate steel and 
bronze. These plates should be tightened into the wheel by the 
spring (GG), and the nut (HH), sufliciently to ensure that the cog 
wheel will not slip round without moving the shaft (CC), under 
ordinary circumstances, but that it shall so slip whenever the shaft 
is jerked violently round when the gun is fired, This frictional 
driving apparatus is introduced to prevent the teeth of. the wheels 
from being overstrained. 16 is of importance that the spring (GG) 
should be properly tightened. This can be tested by fixing the shaft 
(CO) so that it cannot revolve, and by then hanging a weight of 
about 95 1b. on cach handwheel at a radius of about 121 inches 
from the centre. This weight should just canse the gear to slip. 
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The range of clevation and depression is given by yard scale, 
which consists of a strip of metal fitted on the outside of the elevating 
are guide, and curved to suit its shape. Tho graduations for yards 
of range are engraved on the face of the plate, tho range being 
indicated by means of a steel pointer attached to the elevating are. 
The elevating ares have a long range of travel, because when the gun 
is fired it is necessary to let them follow the movement of the gun. 
The are guides are fitted with spring buffers to check the movement 
of the ares if they ran пр too violently. It may bo considered 
advisable to graduate the guide on the opposite side of the carriage 
with a range tablo in yards, but this should bo dono on the spot, 
and the height above the sea level should be taken into account in 
working out the range table. 


Shield, 


The overhead shield is intended to keep out fragments of shell 
bursting overhead. It is made in segments, which are bolted 
together, and supported on the lower carriage by pillars. When 
the carriago is mounted in closed circular pits, sliding cover plates 
ave provided for closing the emplacement against intruders. In hot 
climates the shicld may be covered with n non-conductive material 10: 
keep the gun pit cool. It may be used for a look-out platform. A 
sighting platform, furnished with hand-rail, having a bracket for 
firing key attached to it, is fitted on rear top of shield, to enable the 
layer to lay the gun by means of the service sights. There are two 
ports or manholes through the shield, each provided with a ladder 
from below. The forward port has in frout of it a pillar, which 
serves both as a help in getting up, and as a socket for a rough back 
sight, by which, with the aid of a similar fore sight, the gun may 
be brought approximately into correct line before being put into 
view. То enable guns to bo laid more accurately for direction, 
before the gun is “run up” into tbe firing position, the shield is. 
now fitted with a bracket for the reception of one of the gun tangent 
sights and the spindle of the rough fore-sight with a socket at its. 
upper end to hold one of the gun fore-sights. The sights used are: 
spare “right” fore and tangent sights of the gun. А steci blade: 
being attached to the existing sightiug blado of the tangent sight by 
three screws, the sighting edge being adjusted to the angle of deflec-. 
tion due to rifling. In order tbat the gun may bo fired by the layer 
using the shield sights, a bracket for tho firing key is secured on top. 
of shield, to the right front of fore manhole. The rearward 
port is near the hinged platforms, from which the gun can be 
layed by the service sights on the gan. Theso ports are also fitted 
with cover plate, which are put in place from below and are fastened 
on the underside. A roller is fitted on the rear of the shield to give 
a direct lead to the firing lanyard, excepting when the gun is fired 
from the top of shield. 

Loading Tackle.—This gear is fitted to the rear of the shield; it 
consists of a radial bar working on an are of angle stecl; along the- 
radial bar moves a bracket which carries a block and fall for lifting 
the projectile. 

Of the minor fittings of the carriage, the following need some- 
little description :— 


Pump. 


The gun-metal pump (S, Plate XXIV) on the back of the recoil 
cylinder is a double acting force pump, that is to say, it makes a 
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suction and delivery with both the up and: down stroke. 16 lias two 
suction and two delivery valves fitted with small phosphor bronze 
springs to help them to shut, and is worked by а lever (SS, Plato 
XXIV) wilh а cross handle, the stroko of the handle being limited in 
the holes through which it works by stops. ‘The pump is lixed to tho 
recoil cylinder because the cylinder oscillates on its trannions when 
the gun rises and falls; otherwise it would be necessary to connect 
the pump to the recoil cylinder by flexible suction and delivery pipes. 
The pump has а constant stroke of 4 inches, but to obtain this under 
the varying positions it is thrown into by the oscillations of the 
‘cylinder, it is necessary to mako the pump longer by 2 inches, or 
the amount of the oscillation. Stop valves are fitted to the suction 
or delivery pipes of the lowering pump, and to the recoil cylinder, 
to enable repairs, (е, to be executed to the lowering puinps without 
blowing off the pressure from the cylinder; they are metal castings, 
fsted with phosphor-bronze spindles, and have the words. “орон” 
cand “closed” marked on the valvo spindle gland. The pump 
transfers the liquid from the inner cylinder to the air-chamber of the 
recoil press. The weight of the gun assists this action, so that the 
work of the pump із only to reduco tho pressure under the recoil 
ram till the gun can descend by its own weight. 


Cut-off Gear. 


The cut-off geav (T and T, Plato XXIV) is provided in order to 
make sure that the raising valve gets moved towards the closed 
position, as the gun nears the firing position, so that the gun's speed 
may be gradually checked. The cut-off is not intended to entirely 
-close the valve, although the chain may bo serewed up short enough 
to make it do so, but this is not recommended аз it involves loss of 
lime, the speed being so extremely slow towards the last. Tho valve 
is intended to be finally closed by hand, and may with caro bo 
entirely so worked, if the cut off gear happens to be damaged or ont 
of order. The chain of the cut off gear is attached:to the cross-head 
and to the rocking carriage, these points аго so chosen, that if the 
buffer in the cross-head comes into action, the ent-off chain is not 
‘drawn tighter by the extra forward movement of the guu, because 
‘the part attached. to the cross-head slackens as much as the part 
attached to the carriage is overdrawn. There is a right and left 
hand coupling to the cut-off chain for tho adjustment of tho length, 
‘and check nuts to fix it when adjusted. 

Tho chains of this gear will, in the event of the existing. gear. 
Беше found to fail, be replaced by a rod with slotted link. 


Seenring Gear. 

The securing gear (XX, Plate XXIV) is fitted for holding tho 
‘gun down, во that the carriage may be left without fear of the gun 
rising, which might happen either from the valve being left par- 
tially open, or from interference with tho hand lever by.unauthorised: 
persons. It consists of a pair of hooks, which aro hinged to the 
main girders of the lower carriage, and can be hooked over the 
flanges of the beams of the rocking carriage. These hooks are mado 
with a set serew at the top, the point of which can be screwed into a: 
shallow hole in the flange of the beam of the rocking carriage, so that 
when put in place they cannot well be undone without а spanner of 


the right size. When in use both hooks are intended to be used аб 
the same time, 
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CARRIAGE, GARRISON, DISAPPEARING, В.С, 9:2-1ХОН, 
MARK П.“ 


(Plates ХХХ and XXX.) 


The body of the carriage consists of n pair of steel beams con- 
nected together so as to form а solid frame А. Towards the middle 
of the lower side of the framo is a pivot plate fitting on to a pivot 
piece В securely bedded in the masonry or concrete of the emplace- 
ment. 

Тіс outer ends of the frame are carried on two pairs of cast-iron 
wheels or rollers C, travelling on a roller path embedded in the floor 
of the emplacement. 

On the upper side of tho frame towards the middle are secured a 
pair of cast. steel pedestals D, which carry a steel rocking shaft 19, on 
to which are keyed а pair of bent wrought-iron elevators №, the upper 
ends of which are formed into bearings for the trunnions of the gun 
and fitted with capsquares. 

The lower ends of the elevators are connected by a wrought-iron 
shaft G, round the middle of which is clasped the outer end of a con- 
necting vod H, the opposito end of which abuts into a recess in the 
bottom of a hollow trunk or plunger 1, which works into the hori- 
zontal recoil cylinder J through a gland packed either with leather or 
hemp packing. 

Tho plunger is a little smaller in diameter than the cylinder, but 
torminates in an enlargement or piston which fits the bore and serves 
at once as а guide, an automatic throttle valve, and a stop to prevent 
the ram being forced out too far. 

The cylinder is of cast steel, and is secured to the side girders of 
the main frame. 

On the rear end and top of the cylinder J, aro two automatic 
recoil valves, which communicate, by means of the pipes L, with two 
stecl-plate air vessels Коў placed horizontally one on each side of and 
over the cylinder. š 

When the gun recoils the connecting rod H and plunger I are 
forced into the cylinder, and the liquid with which the cylinder is 
filled, is driven through the recoil valves into the air vessels, com- 
pressing tho air contained in the latter. The recoil valves being 
* non-return,” the liquid cannot return through them to the cylinder. 

Nors.—The letters Е°, G?, XP, Ë and. М? represent the parts desig- 
nated by F, G, H, І, and M, when the gun has recoiled tuto the loading 
position. ! 

Leading from the lower sides of tho air vessels to tho recoil 
cylinder is a pipe controlled by.a screw stop-valve ; and, on opening 
this valve (the gun having recoiled and the air in the vessels being 
compressed), the liquid in the air vessels is forced back by the 
compressed air into the cylinder, driving out the plunger und conncct- 
ing rod before it, and thus ру means-of the elevators, lifting the gun 
into the firing position, As the gun nears the firing position, a port, 
which controls the passage of the liquid into the cylinder, gradually 
closes, and the gun is brought gently to rest. 





* Originally called Easton and Anderson (Е. and A.) Mounting. 
These vessels are not shown in Plates, in order that the cylinder J may not 
b» hidden, The two holes L and L (Plate ХХХ) represent the pipes leading to 
the air vessels, cut across. 
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Buffers are provided to check the gun, both in its downward and 
upward movements. 

The elevating arrangement consists of an elevating baud secured 
to the breech end of the gun, to which are attached n pair of elevating 
bars М, the lower ends of which ато attached by clastic connections. 
to a shaft which crosses from side to side of tlic frame, the ends of 
which are fitted into racks N, working into guides secured to the: 
inner faces of the girders forming the frames. The racks nro 
elevated by gearing, and tho two racks are worked simultancously 
by spur wheels actuated by handwheels О on either side of the car- 
riage. A graduated scale indicates tho degree of elevation of the 
gun. A friction clutch is introduced so as to avoid sudden shocks. 
to the year. 

To soften the jump of the carriage at the moment of discharge, 
the front end of the main frame is fitted with short stroke hydraulic 
compressors tho piston rods of which are attached to the brackets. 
secured to the frames, and the cylinders to clips which embrace the 
head of the rail which forms the roller path. 

Tbe compressors act both ways, that is, they will resist the 
upward jump of recoil and will also lower tho carriage gently after: 
the motion of the gun has ceased. Тһе compressed cylinders аге 
solid at the bottom, so that the liquid used once filled in cannot leak 
out. 

The traversing of the carriage is effected by handles P on сас 
side of the frame, which actuate the front wheels or rollers by means 
of suitable gearing. 

Two pairs of pumps, one for water and one for air, are placed in 
the front transom, and are actuated by across shaft and hand wheels 
Q on cach side. These pumps ore intended for forcing air or water 
into the air vessels, or for Jowering the gun from the firing into the 
loading position; this is effected by pumping the water from the 
cylinder into the air vessels. 

The pumps are thrown in and ont of gear with the cross shaft by 
means of forked clutches 5, acting on the wheels, and а slow and 
quick geat is provided for each pump. 

The water pump is provided with two suctions, which can be 
opened or closed by means of stop valves. When facing to the rear 
the valve on the right opens communication between the pump and 
the recoil cylinder, and is used when pumping down the gun into. 
tho loading position ; that on the left opens to a floxiblo hose, which 
is used to draw from a bucket when more water is required in the 
cylinder. 

On the front end of the right air vessel is fixed а Bourdon pressure 
gauge, and also a dead-weight gauge. 

This consists of a plunger fitting in a stuffing box, and held down 
by а bridle, on which are hung weights; each weight gives 100 lb. 
per square inch on the plunger. 

On the front of the left air vessel is a glass water gauge. When 
the gun is down, the water should stand at a line marked on the glass. 
These gauges are covered by sliding lids; as a rule they should be: 
kept shut off from the air vessels. 

The men attending to the traversing, elevating, and pumping аге 
protected by the parapet. The projectile is brought up on a barrow, 
and raised to the level of the gun, by a derrick at the left rear of the 
carriage. А sighting platform, with ladder and handrail, is fixed to 
the left ride of the carriage, to enable the gun to be laid by menns 
of the service sights, The following are the principal dimensions :— 
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Diameter of gun pit at top  .. .. 360 feet. 
bottom.. .. 400 feet. 


” , 
Depth to upper surface of racor .. 13:0 inches. 
Tall of gan vertically .. 5: .. 99 feet. 
Length of trunnion path ve .. 148 inches. - 
Diameter of recoil cylinder .. .. ӘЗ inches. 
Stroke of $5 7 .. .. 3 feet 118 inches. 
Air pressuro—gun пр .. .. . 238 Ib. per sq. шей, 
Ре „ down ми .. 497 1, 

Water level distance below top of base 

of gauge glass. . .. P .. 48 inches, 


TRAY, SPARE PARTS. 


This is made of deal or pine, and sub-divided into compartments, 
similar to the “ рох spare parts” for the gun, se2 page 21, of such a 
8120 аз to hold the necessary spare parts to Бэ kept for the number of 
carriages in the work. 

The tray is made locally. 





CARE AND PRESERVATION OF CARRIAGES AND 
SLIDES. | 


Sce ‘Regulations for Magazines anl the Preservation of Artillery: 
Matériel.” 


SPECIAL [INSTRUCTIONS хот IN тив ABOVE MENTIONED REGULATIONS, 


Shafts and spindles having nuts secured by taper pins will be- 
marked to correspond with cach other to prevent the nuts being. 
placed on tho wrong shafts or spindles. When necessary, nuts, 
shafts, or spindles will be marked locally, with a letter or punch 
mark as most convenient. 

Whenever any parts are found broken, defective, or deficient, . 
which cannot be renewed by the artificer, fresh parts should be 
demanded at once. Any damage occurring at drill or practice should 
be at once reported, with a view to being made good without delay. 

Covers for the protection of the cams of auto-sights will bo pro- 
vided locally. 


Care, ўс., of Barbette Mountings. 
Mark I. 


To Mount the Slide—The slide (with clips removed) must be- 
carefully lowered on to the roller path, caro being taken that it is. 
directly over the pivot, so that the pivot pin enters the bush fairly.. 
The clips must then be replaced. | 

To Mount the Carriage—Remove the front and rear clips from 
the inside of the carriage, and draw the outside front clips out to 
clear the flange on the slide, Then lower tho carriage (with piston 
rod) gently on to the slide, bolt on the clips, and secure the piston 
rod to the slide. 

The directions for repacking the hydraulic buffer are the same as 
for Mark II mounting. 
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Mark 11. 


1f the buffer leaks at the gland, the latter must be tightened up. 
Tf this will not stop it the packing must be renewed. 

То Renew the Lacktng—Run the carriage back about 2 fect, and 
block it in that position. Mmpty tho buffer by removing the run- 
off plug on the underside. Unscrew the gland and slip it along the 
piston rod, to admit of the defective packing being extracted and re- 
placed by the new, which must be well saturated with Russian tallow 
before insertion. 

If the leather packing requires гороха], it wil be necessary to 
disconnect the piston rods from the slide before running baek the 
carriage to do this, take out the securing pins in tho front nuts on 
the piston rods and remove theso nuts from cach rod, run the carriage 
back, block it, and remove the inner nuts from the rods, unscrew the 
stufling box and remove it and take out the old leather, Tho new 
leather must be thoroughly greased nnd carefully placed upon the 
rod, so as not to damage the cdges, and well pressed home by the 
metal stuffing box before inserting the cotton packing. 

In reconnecting the piston rods with the slide, care must be taken 
to replace the parts so that the adjusting gear for the bulfer will bo 
in working order. 

То Fill the Buffers—See that the carriage is hard against tho front 
stops, and that the run-off plugs are screwed tight home, remove (110 
filling plugs, insert the gallou measure in one of tho filling holes, run 
in suflicient fluid to fill the cylinders (abont 125 gallons for cach 
buffer). То draw off a small quantity of the fluid, the draw-off 
plugs should not be unscrewed more than a quarter of an inch, as 
tho fluid will flow through small holes drilled in the plugs for that 
purpose. То empty the buffers these plugs must be unscrewed 
entirely. The buffers may also be filled by using the running: back 
pump for this purpose; if this method be preferred, connect the 
delivery pipe of the pump to the filling hole of the right cylinder, 
see that the release valve is closed, remove the filling plugs from tho 
pump cistern and pour in the fluid, work the pump till the Яша 
overllows at the filling hole of the left cylinder, replace the plug in 
this hole, and work the pump till the carriage begins to move, replace 
the plugs in the pump cistern. Tho working contents of this purap is 
© gallons. 

“То alter the size of the piston openings, slacken back the nut т 
front of the hand lever, and move tho lever until the vequired 
amount of adjustment is indicated on tho scale. Тіс jamming nut 
must then be tightened up. 

The mountings must be lifted on the hydraulic pivot from time 
to time. Caro must be taken that the liquid in the pivot, tank, and 
connections is clean and freo from grit. ‘The liquid used is 65 Ibs. of 
gtycerine per mounting (rather'moro than 5 gallons). "Pho pamp 
valves and seatings must be examined occasionally and cleaned, this 
сам be done by removing the screw plugs over the valves. "Tho 
leather packings in the plungers and stuffing boxes, and washers 
under the plugs and in the unions, must be renewed when found 
necessary. "Should the amount of vertical lift in the pivot be insuffi- 
cient, it сап be increased by adjusting the length of the outer link 
connecting the pivot band with the pump, the exact amount of lift 
сап be seen on tho index provided for the purpose. И the mounting 
should at any time be removed from the pivot, the greatest care must 
be taken to protect the pivot ram and cylinder: from abrasion. 
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The band round tho pivot block must be periodically tubricated. 
This band must on no account ba disconnected, or the joint pina 
withdrawn from the supporting frame, unless the carriage is dis- 
mounted and the slide properly blocked up, but this should only be 
necessary when the mounting is being removed. 

Ло Itun the Carriage back by Pump.—Hook the lifting derrick 
provided into the hole made in the top of the right hand side of the 
carriage, and hang the chain blocks on the end of the derrick, lift 
tho pump into its place and clamp it down with the screws provided 
for that purpose. Connect the delivery branch of the pump with the 
filling hole of the right hand buffer by means of the connecting pipe 

rovided, 

То Run Back.—See that tho releaso valve under the pump cistern 
is closed, and work the pump handles. 

To Вии Up.—Open the release valve. 

As the running back gear is only provided for purposes of drill 
it should be removed before commencing firing practico. 

The running back pump must be examined occasionally to sce 
that the valve seatings and other important parts are in good order; 
the valves can bo got at by removing the plugs in the cistern, and in 
the bodies of the pumps. 

‘The leathers in the staffing boxes, unions, and on the plugs must 
фе renewed when necessary. 

To Dismount the Carriage.—Disconnect the buffer rods from the 
slide, and the front clips from the carriage, remove the rear buffer 
spindles from the slide. Run the carriage back until it is in contact 
with the rear buffer stop brackets: the rear clips will then pass 
through openings iu the upper flanges of the slide girdles, made 
specially to adimt of the removal of the carriage. 


Mark IIT. 


Before the erection of the mounting is commenced special atten- 
tion must he directed to the following points :— 

(a) The racer must be perfectly level. 

($) The roller path, upper and lower teeth of traversing rack, 
rollers, and the underside of the rack where the clips 
engage, must be quite clean, and free from burrs. 

(с) 1t should be seen that the roller ring has not been bent. 

The rollers and axles must be oiled, placed on the voller ring, 
and the ring given two or three revolutions on the roller path before 
putting on the mounting, to make sure that it runs truly. 

The upper roller path should be cleaned and oiled, and any burrs 
removed, the mounting should then be lifted into position. Tho 
traversing gear and pointer should then be attached, and one or two 
revolutions made to sea that the mounting traverses truly. The levol 
of the racer may be tested here by a spirit level placed on the mount- 
ing. Put on the clips and make another revolution to ascertain that 
they do not bind on the clip ring. Tho angular segment plates con- 
necting the front and rear bolsters, and carrying the side platforms 
and ladders, should be fitted before placing the slide on the ring. | 

Particular care must be taken that the clevating band, elevating 
are, and pinions are put together correctly, or otherwise damage may 
occur. ‘he friction clutch in the worm wheel should be tightened 
just sufficiently to prevent the elevating arc running down itself 
when the gun is mounted. The clutch consists of alternate plates of 
steel and metal, and their surfaces should be slightly oiled. The 
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gear should be elevated and depressed frequently to prevent the 
trunnions adhering to the bearings. 

Before connecting the piston rods to the slide, they should be 
pushed in and out to все that they work freely, and that the packing 
glands are not too tight. 

То Mount the Gun.—When the gun has been placed in the trunnion 
holes, secure the elevating band and ave in position, insert the cap- 
squares and secure them by pins, and fix the ball bearings in position 
on the spindles. Then raise the gun ou its ball bearings until it 
pivots freely in elevating ; they should bo slightly lubricated only. 

Hydraulic bnffers.—Before removing tlie buffer glands for renewal 
of the Jeathers and packing, the gun must be run back to the most 
convenient position. The lengths of packing should be well greased 
before use, taking care that when putting them in, the joints of the 
packing rings do not come opposite cach other. Great care should 
also be taken in putting im the L leathers in tho buffer glands, to 
вее that the edges euter properly without being damaged. 

In cases where it is found that the guns do not run up to the 
front stops, a flat surface will be filed on tho controlling plunger, or 
screw plug of controlling plunger, to allow of the gun running up to 
tlie stops without violence. 

To Prepare for Firing—Run tho carriage out to the front stops, 
then remove air plugs from both cylinders, and pour in oil througle 
one hole until it overflows at both, and draw off 5 pint, се, } pint 
from each buffer, then replace plugs. 

Contents 95 gallons. 

Mark IV. 

T'he instructions for the care of the Mark ПІ mounting wilE 
generally apply to the Mark TV, except buffer gear, And in addition 
the following :— 

Gun Attachments.—Yo prepare the gun for mounting :— Place the 
lower half of the gun band in position. Over the trunnions of the gun 
place the sliding blocks, which are of Н section, at the same time 
seeing that the front ends of the blocks overlap the lower half of the 
band; then secure the blocks to the band by the steel screws. Расе 
the upper part of the band in position and bolt up. 

Lo Mount the Gun—Remove the guide clips from the cradle, 
release the piston rod from the front brackets of the cradle, and push 
back ihe buffer tube with piston rod until there is a clearance of 
about З feet from the front end of the bracket. Place the gun with 
its attachment in the cradle, refix the clips to the sides of the cradle, 
then pull the buffer tube forward until it engages with the gun band, 
` and secure the piston rod to the front transom. It may prove more 
convenient to force the buffer tube forward by slight air-pressure: 
pumped into the air-chamber. 

When the cradle is mounted in its bearings on the carriage, secure 
the elevating arcs to Ше sides of the cradle, screw on the cap-squares,. 
and fix the ball hearings in position as for Mark 111 mounting. 

Lo Prepare for living. —Charge the intensifier and main gland by 
pumping in cil at © A," which is at the left side of intensifier, let air: 
escape at “С,” which is on top of air chamber near the front. Tho 
piston rod of the intensifier may also be forced in by а screw clamp, 
and the oil then poured in at plug “А.” | 

Charge the air chamber throngh valve * D," which is at the rear 
of air chamber, to a pressure of 200 Ibs. per square inch, Abont 
З quarts of oil should be in the air chamber. ` 

With the gun at elevation, fill the buffer with oil by pumping in 
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at “Б,” which is at the underside of buffer cylinder, near the front, 
let air escape at “В,” which is on top of buffer cylinder and over 
valve “BH,” 

Contents 9} gallons. 


Mark У. 


Before the erection of the mounting is commenced, special atten- 
tion must Бэ directed to the following points :— 

(.) In cases where 132? 30" traverse on either side of the centro 
lino passing through the front and rear of the emplacement is 
required, it must be noted that the centre line of the key way for the 
pivot plug should be 2} inches to the left rear of the centre line of 
the emplacement. Where more than this traverse is required, tho 
telescopic exhaust pipe should be replaced by a sphincter grip hose, 
and the traverse should be limited by means of the traversing stops. 

(ii.) The stops for limiting the angle of traverse, which are to be 
titted locally, must be so arranged that whon the springs on the 
traversing stops are compressed, the telescopic exhaust pipe is clear 
of Шо centre pivot pipe bend. 

(iii.) The instructions as to level of racer, correctness of. upper 
path, and live roller ring before mentioned will also apply to this 
mounting, š 

То Mount the Currtage—The carriage is mounted on the live 
roller ring, the centre pivot in position, and the clip plates secured; 
the carriage should then be given two or three revolutions to see that 
it works correctly, 

То Mount the Cradle-—Mount the cradle in its trunnion bearings, 
the clevating ares being previously attached, screw on the capsquares 
and fix the ball bearings in position on the end of the trunnions. 
Attach the hydraulic pipe to the swivel joint on the left hand 
trunnion. 

То Mount the Gun.—Before mounting the gun it must be raised 
on to skidding, to allow tho lower half of the gun bands to be placed 
in the correct position. Place the upper parts of the bands to exactly 
correspond with the lower parts, and sceuro them inflexibly together 
by the clips on the sliding bars; the latter connect the front and rear 
bands, and are secured to them by steel screws. 

The gun with its attachments is now ready for mounting. 
Remove the guide clips from tho cradle, and push the compressor 
rams into their cylinders. Run back the buffer tube on the piston 
rod until it has а, clearance of about 12 inches from the front stops. 
Place the gun with its attachments in the cradle, refix the clips to 
the top of the cradle, secure the lower cap on the front band, also the 
nut on the recoil buffer stufling box, and the compressor rams to tho 
Jugs on the front band; it may prove convenient to force the buffer 
tube into the recess on the lug of tho front band, by slight air 
pressure pumped into the air chamber. . А 

Vill the buffer tube in strict accordance with the instructions on 
the plate on the side of the cradle. 1 р с : 

Тһе service buffer oil is used in the buffer, which will be invari- 
ably kept filled, and before filling care should be taken that the gun 
48 within 2 inches from the front stops. Before replacing the air- 
hole plug it should be seen thatas little airas possible remains in the 
buffer. ‘This may be minimised by raising the gun a few degrees 
from point blank while filling the buffer. To ensure the controlling 
ram chamber being full of liquid, slacken the gland on the front end 
of the piston vod, and pump in liquid until it passes the gland, 
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No permanent alteration should be made in the pressure laid 
down for the air chamber, and it should be noted that the pressure 
indicator is giving correct record. 

Before firing it should be ascertained by removal of the air screws 
in the compressors, that the latter are full of liquid, to ensure the 
accumulator being properly charged during recoil. It is also 
important that the lever of the distributing valve for the front and 
rear hoists is in the central position, and all valves nre properly tight 
upon their scatings. 

Packings.--By pumping liquid into the buffer cylinder, the gun 
may be run back to a convenient position for removal of the small 
gland and the renewal of the hydraulic packing; but for renewal of 
the L-leather the bulfer of course must be empticd aud tho stuffing 
box removed, the gun being properly secured in а, suitable run-back 
position. The packing is the service “hydraulic”; it is woven 
square in section with a rubber core, and is supplied by length. For 
use it is cut into full lengths, which аге prepared and adjusted in the 
usual way. 

The ball bearings of the cradle trunnions should be properly 
adjusted and kept well lubricated. | 

For саго and preservation of the electric cables, see page 78. 

То Prepare for Firing. —Charge the intensifier and main gland by 
pumping in oil at the valve marked “ A,” which is on the right side 
of air chamber near the rear, let air escape at “С,” which ія on top 
of air chamber near the front. ‘The piston rod of the intensifier may 
also be forced in by screw clamp (for description, see page 45), and 
the oil then poured in at “А,” using a funnel. 

Charge tho air chamber through valve “D,” which is at the rear 
of air chamber, to a pressure of 200 lbs. per square inch, about 
3 quarts of oil should be in the air chamber. 

With the gun at elevation, 811 the buffer with oil by pumping in at 
valve “1J,” which is at the under side of buffer cylinder near the 
front, letting air escape at “В,” which is on top of cylinder 
over “E” 

Contents of— 

Hydraulic buffer .. 95 gallons 

Accumulator tank of servico 
and compresor a 9 buffer oil. 
system, nbout 


Care, ўс., of Disappearing Carriages, 


The instructions as regards the live roller ring, detailed for 
Mark ПІ “barbette” mounting, will apply to the disappearing 
carriages also fitted with a roller ring. 


Adjustment of Valves. 
(Plate XXV.) 

The adjustment Mark I recoil valve is dealt with iu paragraph 641, 
Regulations for Magazines, &c. 

Murk 11 recoil valve (fig. 3).—This valve сап be adjusted without 
the pressure in the cylinder being let out. "Го adjust the valve, 
remove the cover (a), keep screw (5), stop (с), and turn the valve 
spindle (J), until the pointer (е) corresponds with the required 
graduation on the index plate (f). The index plate is graduated in 
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20 divisions, each representing ту; of an inch lift to the valve. 
After the necessary adjustment has been made, replace the stop, 
keep screw, and cover. 

Adjustment of raising Valve and repacking its Gland (fig. 1).— 
The gland of the spindle of the raising valve can be repacked 
without blowing out the compressed air from the recoil cylinder. И, 
however, there is a leak from the outer chamber to tho inner through 
the raising valve itself, the pressure must be let out before the valve 
spindle (a) or its seating can be looked to. 

To repack tho gland, fasten the clevator down by tho clips, and 
take off the nnt (е) on the end of the valve spindle. Remove tho 
stop nut from the end of the rack (f), pull ont the rack, and remove 
the bracket (у) and toothed wheel (4) from tho valve spindle. ‘The 
gland nut (с) сап now bo unscrewed, and the gland repacked, care 
being taken not to disturb the gland box (b) unless for the purpose. 
of replacing the lead packing (1), when the pressure must be let out 
and tho gland box screwed up again before the packing of tho gland 
commences. In doing this care should be taken not to uso too rauch 
force, as the gland box is rather weak. In replacing the gland nut. 
it should not he more than a quarter of an inch from “ home.” 

Replace the toothed pinicn, bracket, and nut, pinch the top of tho: 
pinion round from left to right until it can bo moved no longer: 
(taking care that it is not bearing against the gland nut), which will 
show that the valve is bearing against its seating ; then pinch it back 
sufficiently from the right to left, drop in the rack, and serow in the: 
stop at the end of it; connect up the link in the cut-off shaft to tho- 
top of rack. Replace the cover of tho bracket, release the holding: 
down clips of the elevator and let the gun rise carefully. When the- 
gun is “ар,” readjust tho cut-off chain or rod with slotted link. 


ELECTRIC FIRING GHAR." 
Battery and Key, Test and Firing 


The firing key and battery is designed to serve two purposes :— 

(i) To test the tube and circuit when the gun is made ready to 
fire, 

(ii) То fire the tube. 


To enable this to be done an indicator is fitted within tho firing 
key itself, which is so arranged that when the handle or knob is 
turned to the right the current passes through the indicator and the 
rest of the gun circuit, and if this is complete а visible aud audible: 
signal is given. Tf it is then required to fire, the knob is pressed 
in, which action cuts the indicator out, and allows the full current to 
flow through the circait, firing the tube. : ы 

An arrow is cut on the face of the knob of the key in such а posi- 
tion that when the arrow is upright, the knob is in tho safe position. 
The arrow is painted white and when vertical the circuit is brokon,. 
and the gun cannot be fired. 1 

Besides this the apparatus may take the place of the Menotti 
Cell and yalvanometer for testing tubes and firing wires. 


— — — چن د 


* See fooinote,* разе 74. 
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Tho Leelanché cells, of which there are two in the battery box, 

-are issued with the sal-ammoniac in them; all that is required to 

make them ready for use is to fill the cells two-thirds full with water, 

: and (о seo that this is added from time to time to make up for 
-evaporation.* See care and preservation, page 78. 


The apparatus is suitable for firing any low tension fuze or tube 
through n short length of wire, about 50 yards of No. 16 copper wire 
-(0:065 inch diameter). 

Mark 11595 battery is generally as shown in (Fig. 1), and a dia- 
„gram (Fig. 2) is allixed to the case showing the internal and exter- 
nal connections. 

Mark IV battery differs from Mark 11155 in having the four ter- 
minals placed nearer to each corner of the box, the firing plug 
between the two left-hand terminals, the case for firing plug in tho 
-coutre of side of box, i.e., when the plng is not in use, and the wires 
from the terminals to the cells are embedded in the sides of the box 
-instead of being flexible, The cells can be removed from the box by 
„disconnecting the wires. 


То. 1. 


Scale 1. 










—— Го 
* ) 


— fay. 






A.—-Disgram of connections fixed on front of top block, as shown in Fig. 2. ` 














— 


* This refers to О.Р, cells, which will be replaced by Le Clanché cells, A, 
Mark IH, which will be issued filled and scaled, See also footnote, page 78. 
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DARBETTE 


Precautions to be observed. 


Before any wires are attached to the key, care should be taken 
that the arrow on the knob points npwards, and the key should bo 
tried to sce that it works freely and correctly. 

The firing wires must not both be connected up until after tho 
gun is laid and ready to fire, and the front is clear. The turning of 
the knob should be done just before it is required to fire, and it may 
either be held turned ог not, as desired, until the gun is fired by 
pressing it in, 
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The following rales will detect the particular cause of failures. 
to fire with electric tubes :— 

(1) If the indicator works properly and yet when the knob is 
pressed the tube does not fire, the fault is a short circuit between the 
firing leads, or in the tube itself. 

(2) 1f the indicator works feebly only, some bad joint in the 
cirenit will be the probable cause. 

(3) If it does not move at all the circuit is broken nt some point 
in the wires, or in the tubo itself. 

(4) If the indicator works when the knob is turned and the gun 
does not fire when it is pressed, and then when the knob 33 turned 
again the indicator does not work, this shows that the tube has fired 
without igniting the charge. _ 

То eliminate faulty tubes it is as well to test thom before use, ont 
of the gun. This should be done under precaution, so that in the 
case of a tube being accidentally fired, uo damage would ensue. The 
firiug leads may also be tested ; and the apparatus may be considered 
to be in good order if on joining the terminals with a short pieee of 
wire and turning the knob the indicator works well. If it should 
only work feebly the battery should be examined, as in this case it 
will not give sufficient current to fire with certainty. 


Arrangement of Leads for Electric Firing, Barbetle Mounting.* 


The leads from the position-finder firing circuit, terminate at the 
Р.Е. safety firing plug or dial box recess. From thence a Jeugth of 
“ cable electric, D 9+,” is led through an iron pipe placed under ground, 
by the most convenient route, to the junction terminal box. This box, 
which is of cast-iron, contains two terminals, and is fixed in the floor 
of the emplacement, flush with the concrete, on tho centre line of 
the are of fire, and as near as possible (but varying with the mark of 
mounting, and must be arranyed locally) to the centre of the pivot. 

The iron pipe is attached to the nozzle on the box provided for 
the purpose and the joint made watertight. The two wires of the 
D 9 cable are attached to the back of the terminals on the terminal 
board by means of brass nuts. 

Another length of D 9 cable is attached by open washers (soldered 
to the ends of the wires) to the terminals in the box, and is passed 
through the gunmetal gland in the lid and thence through an open- 
ring staple to the terminals D and F, on the “ Battery and key, test 
and firing,” to which tho wires are attached by open washers, similar 
to those mentioned above, see fig. 5. 

The open-ring staple is fixed to the slide in such a position as to- 
enable the cable to be conveniently led to tho “ Battery and key, test 
and firing,” which is situated on the sido of the slide. 

The length of the cablo is to be such that suflicient slack is left 
below the open-ring staple to admit of the full traverse of the: 
mounting. 

The terminals 1, G on the “ Battery and key, test and firing,” are 
connected to the terminals attached to the firing-key bracket, which 
is described below, by permanent leads of © Wire, covered, С 8” or 
D 9 cable provided with open washers at cach end, attached to the 
mounting by brass staples screwed оп as stated below for emplace- 
ment and Р, Е. firing, respectively. 


* Mark V barbetto carriage has а special electric firing system, which is 
described with the carriage. Probably this will apply to Marks III and IV 
barbette carriages also, 


t D No, 13 single core covered cable for future usc. 
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The route followed by these leads is to bo that most convenient 
for each:mark of mounting. 

From the terminals В and C on the firing key bracket а length of 
cablo, electric, D 10%, with open washers for attachment to. the ter- 
minals, and points to fit tho tubo wires completes the circuit to the 
tube. During loading this lead is to be hung over tlie rail out of 
the way. 

The firing key bracket, referred to above, is fixed to tho hand-rail 
on rear of slide, convenient for the firing number, 1618 fitted with 
three binding screws (see Fig. 5), marked “Tube,” “Battery,” 
“Tube battery," the latter only being required when the bracket is. 
used on *barbette" mountings. A spring is attached to the back 
of tho terminals, marked “ Tube” and “ Battery," respectively, for 
making contact with tho firing key. When the firing key is not 
required іп the bracket, a wooden slide or circuit connector (Figs. З 
and 4) fitted with a brass spring is pluced in the bracket for com- 
ploting the circuit. 


Fra, 4. 





Wood slide of firing key bracket. 


, Slides fitted with a firing key bracket on both sides, the leads 
being “in parallel," it is important that it should be clearly borne in 
mind that only one cirenit connector or wood slide is to bo used, 
which should be either in the battery or in one of the firing key 
brackets, The bracket not in use will be left vacant, ая should 
а circuit connector or wood slide be inserted while опе is already in 
the battery, tho circuit would be completed and the gan prematurely 
fired when the safety plug is inserted. 


Instructions for Arrangement of Leads. 
(Fig. 5.) 

For emplacement firing.—The two leads from the tube in gun are 
connected to tho terminals Band С. Permanent leads are placed 
from A to Gand from C to Е. Tho circuit із then complete and only 
requires the insertion of the plug P to enable the gun to be fired. 
The firing plug must be removed from the socket on the board of 
В.К, safety firing plug, if onc is installed. m 

For firing from position-finder.—A third permanent lead is fixed 
from В to Г, and the two leads from the position-finder circuit are 


* D No. 13 single core cable for future use. 


76 


attached to D and F respectively. Тіс insertion of the plug P then 
enables the gun to he fired. The firing-plug must be inserted in tho 
socket on the board of Р. К. safety plug, if one is installed. 

When the firing key is placcd on its bracket care must be taken 
to place the wood slide taken from the bracket in the receptacle in 
the battery box from which the firing key was taken. 

If the key be turned for iest, with the firing plug P removed, 
the firing plug inserted in the socket on the board of Р.К. safety 
liring plug, and the switch handlo of the dinl-box at rire, tho indi- 
cator not working shows that the firing relay in the dial box is not 
“lifted.” 

If the key be turned for test with the firing plug P inserted and 
the switch handle of the dial-box not at riur, the working of tho 
indicator shows that tho tubo circuit is in good order. 1618 imma- 
terial whether the firing plug is removed from the socket on tho 
board of Р.Е. safety firing plug or not. 
re? Lead X, fig. 5, must be taken to the right hand binding screw of 
the Р.Г. safety firing plug, or to the terminal marked ruva on ter- 
ininal board В, if no safety firing plug is installed. 

Lead У, fig. 5, must be taken to the left hand brass binding 
screw of the Р.Е. safety firing plug, or to the negative pole of tho 
P.F. firing battery, if no safety firing plug is installed. 


116. 5. 


Key. 





Battery. 


The terminals А, В, С are lettered thus :— 


۸ BATTERY B 0 BATTERY 
O з tune, 09 © و‎ 
(red) TURE 


These terminals are on the back of the firing-key bracket, and 
protected by a hinged cover. 


Arrangement of Leads for Electric Firing, Mark Y, Disappearing 
Mounting. 


The connections will be arranged as shown in fig. 6. 





Battery. 


The lengths of C 8* and D 9“ required will depend on the position 
of tho P.F. safety firing plug or dial bos recess, and firing key 
bracket (which is described under “ barbette” mounting), and must 
be stated in local demands. 

For carriages fitted with two firing key brackets, the leads being 
“іп parallel,” the instructions at page 75 for slides so fitted will also 
apply. 


Instructions for Arrangement of Leads. 


For emplacement firing from sighting platform using service sights 
in gun.—A length of “wire, covered C 8," will be secured to the 
terminals A and G, by an open washer at each end, soldered to the 
conductor, another length will be fixed to В and F, and similarly 
secured, or one length of © cable, electric, D 9” may bo used instead, 
the twin cable being separated and tho ends connected as for the ) 8, 
The terminals A and В aro on the back of the bracket to hold the 
firing key, tho bracket being situated on the hand-rail in a convenient 
position for the gun layer to manipulate, without obliging him to lose 
his sighting (see p.61). The “cable, electric, D 9" is led by the most 
convenient route from the contact bracket оп the breech face of the 
gun, and permanently secured in position by clips attached to the 
gun and mounting. То prevent accidents by prematuro firing, the 
twin cable (D 9) is divided at a bracket near the lower end of the 
elevator, one division is fitted with rubbing contacts (one on the 
lower carriage and one on the elevator), which automatically com- 
plete the circuit by coming in contact only when tho gan is in the 
correct position for firing, the other division of tho line is passed 
under the end of the round joint pin, and the lines аго again joined 
at a bracket and led to tho battery on the lower carriage, The ends 
of the two conductors from the gun will be connected by open 
washers to E and F. ; з , ` 

For emplacement firing from manhole using, shield sights.—The 
arrangements are similar to firing from the sighting platform, except 
that a lead of D 9 cable passes through the shield at the right side of 
front manhole, and secured along under the shield, down left rear 
standard, and across the carriage, in rear of tho girders to the electric 





* D No. 13 single core cable for future use. 
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battery, The cable is connected to the terminals as shown in Fig. 6. 
‘Cave must be taken that the slide (Figs. З and 4) referred to at p. 75, 
is in its place in the bracket when the firing key is not, so that tho 
Jeciric circuit may be complete. 

For Firing with the Position-finder.—The lends from the position- 
finder firing circuit terminato at the Р.К. safety firing plug or dial- 
box recess. From thence a length of “ Cable, clectric, D 9,” is 
brought down the side of the emplacement through the pipe in the 
floor to the pit, aud up through a hole drilled in the corner of tho 
chequered footplate at tho point where the circular girder joins the 
side girder of the carriage; the cable will then be separated for a 
short distance and conuected to the terminals D and F by open 
washers soldered to the ends of the conductors. Sufficient of the 
“cable, electric, D 9” must be left in the pit to allow for the full 
traverso of tho carriage, and in the case of a mounting permitting of 
all-round fire, care must be tuken to traverso back in the opposite 
direction to which it came (and not necessarily by the shortest route), 
во as to avoid the liability of fouling or breaking the cable in tho pit. 
The leads X У will be arranged as for * barbette ” mounting, 

When the firing key is placed on its bracket, caro must be taken 
{о placo the wood slide taken from tho bracket in the receptacle in 
the battery from which the firing key was taken. 

The tests-of circuits can bo made as for “barbette” monnting. 


бе эй»‏ وا ua.‏ کے 


CARE AND PRESERVATION, 
Battery. 


Tho two closed Leclanché cells аго issued with the sal-ammoniac 
in them; all that is required to make them ready for use is to fill the 
cell two-thirds full of water, and to sce that this зв аддед from time 
to time to make up for evaporation.* 

When the battery fails to Яго a tube, fresh sal-ammoniae (about 
4 ozs, to each cell) should be added, the old solution being thrown 
away. 

The cells are insulated by being painted or paraflined; either pro- 
cess protects them from accumulations of films of damp, dust, ог dirt, 
or depositions of salt out of tho liquid, due to what is termed 
“ereeping.” То keep the cells secure in the box on the gun being 
fired, &c., packing pieces of asbestos are placed between and round 
them,-end a wood saddle is placed in the box over the cells. 

То prevent “creeping” all colls should be kept dry and clean, and 
for this reason they should be enclosed in painted ог varnished ‘boxes. 

The connections of the battery must be kept bright. 


Wires, 


Electric wires or light cables should be perfectly freo from kinks, 
and insulated to prevent as тие! as possible waste of curront. They 
are issued sheathed in insulating material; bnt joints should ' be 
covered or insulated with the materials as allowed by Equipment 
Regulations. 

In making joints tho ends should be prepared by being tho- 
roughly eleaned by scraping, or with emery cloth or sand paper. 


* This refers to О.Г, cells. Le Clanché, A, Mark ТИ cells nrc issued filled nnd 
sealed, and when found to be defective will bo returned (о Д.О.1), for examination, 
and will be at once replaced by new cells, See “Regulations for Magazines, Ke,” 
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PUMP, RUNNING BACK, PORTABLE, MARK І. 


CARRIAGES, GARRISON, В.Л» 19-Тхен, 9:2-Тхон, MARKS ПЕ IV AND 
V 3. 
(Plate XXXa) 

“Үһіз ратар is-used for running back the above mentioned carriages 
atdrill, &c.; it із of the ordinary double-ncting hydraulic type, and 
із designed so that tho liquid pressure will act on the pistons of the 
hydraulic buffers. It is contained in a portablo tank, on wheels, so 
that it: may be conveniently moved from one carriage to another. = 

"Phe pump itself consists of а metal casting (a, а) fitted with 
plangers (b, b), which, when actnated by the handles (с, c) through 
(d), draw the liquid through tho inlet vatves (e, e), and force it past 
the delivery valves through the lose or the pipe into the hydraulic 
buffers or buffer, as tho case may be; the pressure acting on tho pis- 
tons of the brifers causes the carriage to run back. “When ruu back, 
the carriage can bo retained in that position by closing the stop valve 
on the buffer. 

-Whon in uso with the 12-inch and 92-inch Mark III carriages it 
їз connected by the sphincter grip hose to the stop valve screwed into 
the filling hole;of one of the hydraulic buffers of the carriage; for the 
1)'2-inoh Marks IV and V carriages the copper connecting pipe is used. 

Before commencing to pump а carriage back, tho tank must bo 
fillod боға depth of б inches with the same description of fluid as із 
used in the hydraulic buffers. 

"When the carriage is run in, tho liquid is forced back again from 
the hydraulic buffer to the tank through the return valve 1 f); this 


valvo must be closed before commencing to pump the carriage back, 
and opened to run пр. 


"Weight 5 owt. 1.4". 


Tho following articles, referred to above, aro used with the pump, 
as indicated opposite them :— 


Ром», Ксххіхо Back, Роктлвгк, Mark I— 


.. .. .. Sphincter grip, 17 feet, with couplings 
and stop valve; H.L, 12-inch and 
9-2-inch, Mark IIT, barbette. 
.. Copper with fittings; B.L., 92-inch, 
Marks IV and V, barbette. 


Hose 
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PUMP, AIR OR GAS, MARK I. 
(Plate ХХХІ.) 

‘The pump, which is designed to be driven by engine power, is 
intended primarily for charging reservoirs for hydro-pneumatic 
mountings with compressed air. 

Pump. 

The pump consists of four cylinders of different diameters, each 

fitted with a plunger and connected by copper pipes (a); it is placed 


in a-tank of water to keep the working parts and the air cool 
when charging. 
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The cylinders are metal castings, about 14 inches long, and are 
numbered 1, 2, 3, and 4; their respective diameters being 92, 3}, 
33, and 15 inches. The differences in diameter admit of the air 
being compressed in stages, and ensure an approximately equal 
amount of work on the plungers when in operation. Each cylinder 
is packed with а U leather ring and hydraulic packing, the latter 
being compressed by a gland which is tightened from above by bolts, 
After the glands are packed, а small quantity of water is let into 
the cylinders through a valve to cover the joint and ensure n per- 
fect sealing. 

The cylinders are strengthened by n series of ribs running 
around them; they are in pairs (Nos. 1 and 3 in one pair, Nos. 2 
and 4 in the other), and ave bolted together in tho centre, the whole, 
when in position, being supported by two steel standards (b), con- 
nected by diagonal cross stays (c). ‘I'he upper ends of the standards 
are formed into hearings to take tho crank shaft (d). 

The plungers are of metal, and aro cast hollow (except No. 4, 
which is solid and made of aluminiam bronze), with an opening at 
the lower end of each, so that the cooling water may be in close con- 
tact with every part. ‘They are worked by two forked connecting 
rods of metal (e), which ave secured by caps to the cranks of tho 
shaft. The lower ends of the connecting rods work in guides ( f), 
to maintain the vertical motion, and are attached by caps to two cross 
heads, to which the plungers nro fixed by bolts. ۱ 

The copper pipes are connected to the cylinders by means of inlet 
and outlet valves contained in valve boxes (g), which form part of tho 
cylinder castings. Both valves have coned scatings and are similar 
in form, but tho inlet valvo after cach stroke, returns to its seating 
by its own weight, while the ontlet valve has а small spiral spring 
above it to ensure its return after the air has passed. The two pipes 
connecting Nos. 2, 8, and 4 cylinders are in long spiral coils, so as to 
present a greater surface to the action of the cooling water, and at 
the lower cud of each coil is attached a small drain pipe, the upper 
end of which is connected by a union to a drain cock (A); this cock, 
when opened, allows any accumulation of water in the pipes to be 
blown off, 

The valve box on No, 4 cylinder has two projections cast on it аб 
right angles to each other; one projection forms a connection for the 
delivery pipe, the other is fitted with a сопе relief valve (2), which 
is loaded by means of а spiral spring so adjusted that when the safo 
maximum pressuro has been reached it will rise, and thus allow tho 
air to escape. 

Tho crank shaft (d), which is in one forging of steel, is fitted at. 
each end to take a driving pulley. Both pulleys have an 8-inch face, 
but one is 3 feet б inches in diameter, and the other 2 feet 6 inches, 
so that the number of revolutions can be altered as required by shift- 
ing the position of the driving belt. 

The tank (1) is of steel plate strengthened with anglo pieces and 
galvanized; two parallel angle pieces aro rivetted along the top ewds, 
with holes bored through to suit 1j-imch holding-down bolts (1), by 
which the tank is secured. A metal draw-off cock is screwed into the 
lower cud of the tank. 

The holding-down bolts will be made locally. 


Егісесіог. 
The extractor, which is for removing the coned seating of the 


valves, consists of a steel spindle, four cones, nut, collar, bearing plate, 
and key. 
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The spindle is 8 inches long, with а 3-inch screwed thread at one 
end, and а $-inch screwed thread (f inch long) at the other; in the 
centre is formed a sqnare, to which are attached, by means of a 
sliding cross-head, two hinged arms (each 3} inches long) with a 
small projection at the end. "ће cones have each a j-ineh screwed 
thread in the centre fur attachment to the spindle. The nut із hexa- 
gonal with a 43-inch thread in the centre. The collar is 18 inches in 
diameter, and the bearing plate 4} inches by 12 inches. The key is 
6 inches long with a square hole in one end to fit over a square ent 
on the spindle. 

Method оў Use.—A cone (to suit the seating to be extracted) is 
placed on one end of the spindle, and the bearing plate, collar, and 
nut on the other; the arms and spindle are then passed through the 
seating, so that the projection ut the end of the arms will engage 
with the underside of the seating, and the bearing plate will rest on 
the top of the valve box. The screwing down of the nut (the 
spindle being kept from turning by means of the key) extracts the 
seating from its bearing. : 

Maximum working pressure, lb. per square inch, 2240, 





PUMP, AIR OR LIQUID, MARK I. 
(Plates ХХХІІ and XXXIII.) 


The pump is double-acting, and is intended for charging the 
cylinders of hydro-pneumatic mountings with fluid or compressed 
air, and reservoirs with compressed nir. It is contained in a metal 
tank (а) 2 fect 0} inch in length and 1 foot 23 inch in width, bolted 
to an iron stand, which is secured to a wood platform, 

The pump consists principally of the following parts:— 

(1) High and low pressure plungers; the former (d) is fixed to а 
crossbar (е) at the top of the tank, having a gunmetal washer inserted 
between the seating and the L leather, and the latter ( f) to the bottom 
of tho tank. 

(2) Suction, intermediate (A), and delivery valves. 

(3) Metal cylinders (g), formed аб one end to receive the high- 
pressure plungers, and at the other the low-pressure plungers. 

(4) Outer plungers (1). 

(5) Overflow valves (A). 

(6) Cock (1) for admitting air or liquid to the pump. 

(7) Double-handle lever for actuating tho cylinders (g). 


Stand. 


The stand, which is of cast iron, 7 inches high, is attached toa 
Wood platform, 5 feet 9 inches long by 3 feet 5} inches wide. 


Adapter, A. 


This adapter, which is for use with the connecting pipes of the 
ump, air, double,” is a metal casting 2:625 inches long, with con- 


nections to suit the discharge nozzle of the “ Pump, nir or liquid,” 
and the unions of the connecting pipes of the “ Pump, air, double." 
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Adapter, В. ° 


This adapter, which is for пяе with tho connecting pipes of tho 
“Pump, air or liquid," is a metal casting, 445 inches- long, with 
connections to suit the unions of the counecting pipes of the 
“Pump, air or liquid," and the * Connection, indicator, pressure,” 
in use with hydro-pneumatic mountings: 


Pipes, connecting. 


These pipes are each 10 feet long, two with unions аб cach 
«си, and two with a plug at one end and a union at the other; 


Spanners. 


The spanners, Nos. 157 to 160, ите of steel, formed to suit tne 
"various parts of the pump, ќе. 


Arrangement of Connecting Pipes. 


The pump is connected to the recoil cylinder of hydro-pneumatic 
mountings, or to reservoirs, by means of connecting pipes, which may 
be cither those described above, or the connecting pipes of tho 
`“ Pump, air, double,” whichever are available. 

When the connecting pipes of the “Pump, air, double," aro 
"sed for connecting to the recoil cylinder or reservoir, through a 
‘separator, the adapter “А” is first screwed оп-іо tho discharge 
nozzle of the “Pump, air or liquid," and the pipes are then connected 
‘as ‘required. 

When the pipes of the * Pump, air or liquid,” are used for cou- 
necting-— 


1. То the recoil cylinder, the adapter “ B ” is first screwed on to 
the * Connection, indicator, pressure,” in use with the mount- 
ing, and the pipes are then connected аз required, 

9, То the reservoir through a separator, three adapters, ** D," are 
first screwed on, one to the nozzle of the inlet valve, one to 
the nozzle of the outlet valve of the separator, and one to the 
nozzle of the valve of the reservoir; the pipes are then con- 
nected as required. 


Method of Use. 


Pumping Air.—When charging. with air, the lever working the 
-cock (1) is turned to the sido of tho tank marked “air.” On the 
up stroke of the cylinder, air is drawn through the cock, along the 
passages, and through the suction valve into the low-pressure cylin- 
‘der (п). On the down stroke of the cylinder the air is forced 
through the intermediate valve (Л), and compressed into the high- 
pressure cylinder (o), aud on the next stroke of the cylinder is forced 
through the delivery valve and pipe (р) to the cylinder of the mcunt- 
ing or reservoir. 

When first commencing to pump nir, the area of the low-pressure 
-eylinders can be increased, and, consequently, a larger volume of air 
pumped, by counecting. the outer plungers (1) to the bottom of the 
tank, When the pressure is found to be too high for the pump to be 
worked by this arrangement, the outer plungers (1) are connected to 
and move with the cylinders (7). The outer plungers (і) аге con- 
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nected to the tank or cylinders by moviug a lover on cacli side of 
the tank towards the words “low pressure" or “high pressure ” 
respectively. Mhe connections must not be made until the cylinder (s он” 
the bottom: stop on that side. 

Pumping Liquid —W heu pumping liquid, the lever of the cock (7) 
is turned to the side of the tank marked “ liquid," and the plug of 
the overflow valve is unscrewed sufliciently to admit the liquid in the 
tank into the low-pressure cylinder (n). On thé up stroke of the 
cylinder, the liquid is drawn through the intermediate valve (A), 
which in this case becomes the snetion valve, into tho high-presstire 
cylinder (o), and on tho: down stroke of the cylinder is forced 
through the delivery valve and pipe (p) into the cylinder of the 
mounting. 


Weights, ўе. 


Weight. Tonnage. 
ewt, qr. №. Tons. 

Pump «е .. „ 3 0 0 0:3695 
Stand, with platformi .. 3 2 3 0:451 


Maximum working pressure, 1b. per square inch, 2,000. 


PUMP, AIR, DOUBLE, MARK І. 
(Plates XXXIV and XXXV.) 


The pump is intended to charge the recoil cylinders of disap- 
pearing garrison mountings with fluid or compressed air. 

. It consists of two gtnmetal cylinders (A and В) of different: 
diameters in one casting, with a base plate, on the top of which an irom 
Irame'is bolted to form a tank (C) for tho fluid while beivg pumped 
into the recoil cylinders. The pump cylinders aro fitted with plun: 
gers (D), actuated by a rocking lever (E), which is supported on 
brackets (F) rivetted to the tank. 

The pump is in duplicate, and is bolted to an iron bedding plate 
(6), which is scenred to the floor by clips (Н) and cottars (Т). It is” 
worked by two T handles, which are attached to the rocking levers, 
and are connected at the top by а link to ensure uniform action. 

When charging the recoil cylinders with fluid, the fluid is drawn 
through suction valves from the tank into tho large pump cylinders 
(A), and on the down stroke of the plunger із forced into the 1ء8‎ 
cylinder through delivery valves. When charging with air the con- 
nection between the tank and tho cylinders is cut off by closing the 
valves (К) near the copper delivery pipes, and the air is drawn 
through a suction valve at the bottom of the large cylinder. This 
valve is never сиб off, but is more heavily weighted than the water 
valve, and when the water passage 1s open liquid is drawn in in pre- 
ference to air, provided the strokes ave not too jerky. . 

Either pump can be disconnected if necessary, and worked inde. 

pendently; the delivery of cither is cut off by closing the delivery 
valve. When this is closed, of course the handle must be discon. 
nected, so that the pump cut off may not be worked. 7 

The pump should be kept in store with the tanks full of liquid, 
and so used whether air or liquid is being pumped. 
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To keep the leathers in good order they should be slightly under 
pressure. То obtain this, screw one length of the copper tubing on 
the delivery nozzle (J), and on to the other end of tho tube fix the 
blank сар (with packing leather) Then work the pump with the 
water valves closed until it becomes difficult to move the handles, 
when the pump may be left—the air in the tubing serving to main- 
„ tain the pressure obtained. 

When standing long in store the pump should be tried occasionally, 
to все that the pressure is stil] on. 

A cover is fitted to the iron bedding plate to protect the small 
pipes which connect the base of the pump to the three-way con- 
nection. 

When it is found that the cylinders of the pumps are defective: 
from excessive wear and scoring, they will be bored to a larger 
diameter, according to the amount of wear, and fitted with now 
plungers, and L leathers. The thickness of the cylindors will not 
allow, at the most, of more than 0O'15.inch enlargement, and this. 
amount must not be exceeded. On the cnlargement of a cylinder, 
the word “large” will bo stamped on the new plunger. 

Weight, 4 ewt. 1 qr. 

Maximum working pressure, lb. per square inch, 2,800. 


RESERVOIR COMPRESSED AIR,* MARK II. 
(Plate ХХХУГ,) 

The reservoir is for keeping in reserve a supply of compressed 
air for re-eharging the cylinders of Н.Р. mountings. lt is in the 
form of a flask, with a short neck at one end, fitted with а stop-cock 
(а), which is used for charging and discharging the reservoir; the: 
outer end of the cock is screwed to take tho паб of the charging 
pipe; the stop-cock is in two picces, so that the pressure іп the reservoir- 
can be cut off, and the outer part (5) removed when the reservoir is 
packed for transport. 

The pressure in the reservoir should not exceed 2,000 Ibs. on the- 
square inch when in ordinary use. 

It should be remembered that more work will be got out of a 
reservoir, if it is opened to the cylinder with the gun up, than: 
with the gun down, and in getting up pressure from zero with the 
aid of reservoirs, it will be done more quickly if the gun is allowed 
to rise. 


A preserving plug, valve union, and valve key with gland are: 
issued with the reservoir. 


Care and Preservation of Iteservoir, Mark II+ 


As the reservoirs have to sustain a high pressure when fully 
charged, it is essential that they should be periodically tested to: 
ascertain if they are in a serviceable condition, and annealed to 











* The Mark І reservoir is not so strong as the Mark 11; it is not issued for- 
service with these carriages. 


+ See Regulations for Magazines, Ќе. 
$ From the “Pump, testing compressed air reservoirs," now approved. 


$5 


failing to pass this test, or showing any permanent set or leakage, 
must be returned to store for transmission to Woolwich. Before 
and after testing, the outside of the reservoir near the centre must be 
accurately gauged at four points, and the measurements recorded on 
a history sheet, which is supplied with cach reservoir; the date of 
the biennial test must be stamped on the reservoir. 

The reservoirs will be annealed every sixth year, for which pur- 
pose they must bo returned to store for transmission to Woolwich. 

Each reservoir will have a registered number stamped on it, also 
the manufacturing Mark or name, the numeral of the reservoir, date 
of issue, and annealing and test marks, with date as follow :— 


No. 56 Tho stamping of the date of test on the reservoir must 
J.B. and Со. on no account be done until the pressure has been 
11 let out. A history sheet (Army Form G 881) will 

1899 be issued with each reservoir. This sheet is intended 


(А) 10.3.99 to preserve а complete history of the reservoir from 

(Т) 11.3.99 the date of issue from tho Royal Arsenal to its final 
return to store. The biennial tests and re-annealing will be recorded 
on this sheet, and also anything calling for special remark, The shect 
must always be kept with the reservoir, and returned with it to store. 
Report of the entries made in the shect are to be sent to the Chicf 
Inspector, Woolwich, through the 68.0.0. on the completion of the 
biennial testing. 

Filled reservoirs on В.А. charge should be marked with the word 
“ filled," and with the amount of pressure in them. 

Before returning reservoirs to store, they must be first emptied, 
and the word “empty” stencilled on them. 

Keservoirs not on В.А. charge should be stored empty, and го 
marked, 

Care must be taken when removing reservoirs that they are not 
thrown down or ronghly handled. То protect them front jar, three 
+-inch tarred rope grummets will be placed on the reservoirs; and 
in hot climates, wadmiltilts, or such other snitablo covering as may 
be available, will be used, when required, to protect them from tha 
rays of the sun. 


SEPARATOR, AIR PUMP, MARK I. 
Plate XXXVI. 


The separator is used to separate the moisture from the air 
during the process of pumping into the reservoir. Tt consists of a 
copper tube, 12 inches in diameter and 3 feet long, screwed at both 
ends. At one end of the copper tube a wrought-iron head (c) із 
fitted, furnished with inlet and outlet valves of gun-metal, and a 
}-inch copper pipe, which carries the air and water in a downward 
direction into the separator. At the other end of the copper tube is 
a wrought-iron foot which is fitted with a drain-cock (d) of gun- 
metal. "The separator is connected up between the pump and the 
reservoir to be charged, aud the moisture of the air, while passing 
through the copper tube (е), falls to the bottom and is blown Sd 
from time to time during the operation through the drain-cock. 
When the separator is used, it must be always fixed in a vertical 
position, the inlet and outlet valves being at the top. 
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INDICATOR, PRESSURE, SPRING. 
. (Plate XXXVII) 


The indicator shows the pressure per square inch in the recoil 
cylinders of H.P. mountings, 

It consists of a metal cylinder (a) screwed into a metal casing (0) 
which contains a stecl spiral spring, and on the exterior of whieh is 
fitted a dial (c). At the lower cud of the spiral spring is a piston 
which works in the cylinder, аз 15 connected by a small chain to а 
drum, on the spindle of which is fitted a pointer (d). A flat кесесі 
spring is wound around the drum, and fixcd to it, soas to causo it to 
revolve directly tho chain is slackened. 

The pressure acting ou the piston, overcomes the resistance of the 
spiral spring in proportion to the pressure obtained ; this movement 
slackens the chain, and allows the flat spring to turn the drum with 
the pointer (d), which at once indicates the pressure on the dial (с). 
This dial is graduated to record from 0 to 2,000 Ibs. per square шен, 

The packing for the piston is specinl; it consists of linely 
shredded asbestos fibre, mixed with tallow, and pressed into a recess 
in the bottom of the piston, by means of a rummer supplied for. that 
purpose. Spare packing is issued in a brass box. 

The indicator, with the necessary spanners, packing, and instruc- 
tions, is івяцей complete, packed in a wooden box. 

Norr,—1It has been decided to replace the above-mentioned 
indicator by “gauges, pressure (Bourdon), Nos. 1 to 4” which are 
available for pressure Ш. per sqare inch from 0 to 350, 350 to 1,000, 
1,250 to 2,000, and 1,800 to 4,500, respectively. 


CONNECTION, INDICATOR PRESSURE. 
(Plate XXXVIIT.) 


The indientor is attached to the recoil cylinder of the mounting 
by tho intervention of a three-way connection, one opening of which 
(a) screws into the filling cock, the opposite one (b) takes the pump 
tube, and the centre one (c) the indicator. (When the indicator is. 
not on this opening it is closed by the closing plug (f) the nut (А) 
fitting either the plug (f) or the foot of tho indicator. There ња 
cut off (d) worked by a spindle (e) which closes the way to the indi- 
cator, while leaving the passage free between pump and cylinder. 
The way to the indicator should not be left open while pumping or 
firing is going on, ак the indicator is liable to suffer, When 16 is 
desired to leave tho indicator on, and detach the pump pipe, the 
bared nozzle of tho ecnnection is closed by а blank сар (With leather 
washer) supplied. й 

In connecting the indicator it is not necessary that it should he 
absolutely vertical, an inclination of 10° or 15° is admissible. 

The indicator is issued in а box with two spauners. 
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CONNECTION, FOUR-WAY, AIR PUMP. 
(Plate XXXVII). 


Mark I four-way connection is made of guumctal, and has а 
plug, lead washer, loop, and chain; four caps, cach with leather 
disc, loop, and chain. 

The connection is to admit of the use of more than one pump 
when charging the recoil cylinders of hydro-pneumatic mountings. 
with fluid and compressed air; it has four unions, three of which 
ave available for tho connecting pipes of three pumps, and tho- 
fourth for the pipe leading to the recoil cylinder. If less than three- 
рширв are employed, caps are placed over the unions not in use. It 
is not used with the “pump, air, ог gas.” 

By working the pumps simnltancously, the charging of the 
cylinders is greatly accelerated. 

The connection will be allowed in the proportion of “1 per work'* 
in which hydro-pneumatie carriages аге located. 


GAUGE, PRESSURE, DEAD WEIGHT TESTING. 
(Plate XXXIX.) 


This is issued to test the accuracy of tho indicator records. 

Tho indicator is screwed on to the connection at one end, and 
fluid pressure applied by means of a plunger (e), driven by a hand- 
wheel (7) at the other end. А safety valve weighted by means of a 
lever (g) which supports marked weights (A), rises when the pressure: 
per square inch marked on the weights is obtained; the indicator: 
(c) should then show this pressure. It should бо noted that the lever: 
bed plate, &c., for the weights, counts for 200 Ib. (per square inch). 
in addition to the weights applied. 

The liquid employed is the same as that used in Н.Р. cylinders,. 
and it is poured into the reservoir (i) from time to time as required.. 
There are two cut-off valves (X) and (7), one to tho indicator and one 
to the reservoir. As the stroke of the plunger is small, the liquid has 
to bo drawn from time to timo from the reservoir without losing: 
the pressure, and this is effected by the judicions manipulation of 
these valves, the indicator being cut off by screwing up the valve (2) 
and the reservoir connected when the plunger 1s being withdrawn,. 
and the reservoir ent off by the valve (7), and indicator connected 
when tho plunger is being screwed іп. The reservoir should be kept 
covered while in use to prevent dust getting into the liquid. | 

Care should be taken not to shake the instrument while the: 
pressure is on, as it is liable to make the safety valve act prematurely, 
and so vitiate the results. А : р 

There are several leather joints and packings which require atten- 
tion. Spare leathers are issued in a small tin box in the case, 
together with the necessary spanners, and special instructions as to- 
packing the piston, &c. 


— — — — — 
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AMMUNITION. 





CARTRIDGES. 
(Рачен XL to Хр.) 





Nature. | When filled, 











Gun for ' гас L cuit not | Diameter not 
which used. | 68: to exceed | to exceed 
B.T., 9:2 inch, | inches, inches. 
Marks— | 2 
3515; prism’, brown, 4 charge 9:25 10 85 
Тс and Ic c | 1۰5 largo end. 


12141, cordite, size 30, 3. y 100 


on 


"З small end, 
11°7 
“Б largo end, 
970 small end. 
25 large end, 
“f small end. 
“25 јатие end. 
‘0 small end. 
“25 large end. 
7 small end, 


| 41-1b. prism!, brown, - ., 9:26 
26 lb. 12 oz. cordite, size 30, 


=з 


< 


4 charge 


і 
I 
L } 
50-Ib. сохае, size 44, ند‎ | 
Ба ہو‎ } 16:5 
| | | 





ТУ (о Vic .. 


ІХ .. 


м 
e 
я 


А. 8 ол. кайне; sizes — 
| 31, } charge 

à 

۱ 


رج کک 


ох. 


NE: NDS ON‏ یی کی 


125 15. 12 oz. cordite, sizes 4 165 [8:25 large end. 
and 81, 1 charge ЫЯ :15:9 small end, 
over all | body baso 
| ifle electric А 5:0 ( 1:008 1:219 
ё er a Amia У ° {percussion ..| 5:2 | 11 086 
tubo .. .. 44 | 0:87 | 0:355 





CARTRIDGE, 85-18. 


The 35-№. ракии brown cartridge is made of No. 3 class silk 
cloth ; the body is prismatic, with polygonal ends shaped to fit the 
form of the built up prisms; a primer of black powder is inserted at 
each end of tho cartridge to facilitate ignition. Jn the centre of 
each end there is a hole 3°75 inches in diameter, covered with silk 
netting, over which the shalloon dise is fastened by shellae, a piece 
of broad silk braid is sewn on to each shallocn dise for the purpese 
of tearing it off before leading. It has also ых bread silk braid 
hoops which keep it in form, thus making a good firm cariridge. 

Two beckets made of silk braid are sewn on the top and ‘bottom 
for the purpose of lifting the cartridge. When 80-1. cartridges havo 
been converted to 35 Ib., the designation will be Mark 1%, Packed 2 
in a zine cylinder. 


Савтілровя, 41-15, 
The 41-1. prism’ brown cartridge is similar in construction 10 
the last mentioned. Packed 2 in a zine cylinder. 
CARTRIDGE, 21-10, 


The 21-15. cordite cartridge ін of Хо. 2 class silk cloth, with six 
hoops of 0°65-inch silk braid. It bas a lifting hecket of 1- inch braid 
at the small end; the large erd Las a silk cord becket, which passes 
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through the centro of the cartridge and tied to a silk braid loop, 
secured to two silk cloth dises.in the small end of the cartridge. 
‘The charge of cordite is built up, tied with silk twist, aud placed 
in the bag, an annular space being left at one end of each charge for 
a primer of 8-02. R.F.G.? or new blank F.G. powder, contained in a 
ring formed by silk cloth and shalloon laid over the end of the charge, 
aud sewn to the bag, the end being entirely covered; the primer is 
stitched across in four places. ‘The cartridge is closed by silk netting, 
millboard, and silk cloth dises; the silk netting and silk cloth discs 
are sewn to the bag; the millboard dise has a silk cloth disc attached 
о it, both being ripped off before loading; a red binding loop, marked 
“Tear off," being attached for tho purpose. The primed end of the 


cartridge should be placed next to the vent in loading. Packed 1 in 
а zine cylinder, | 


CARTRIDGE, 26-6. 19-07. 


Mark І 26-1. 12-07. cordite cartridge is similarly constructed to 
the 21-10. one, but owing to the larger charge of cordite, the contrac- 
tion is nearer the small end, and the primer is contained in a ring of 
silk cloth and shalloon (tho front half cloth and the rear half 
shalloon) ; the ring being placed in the recess, tho end of the whole 
‘charge is not covered with shalloon. When this cartridge has a 
shalloon dise stitched entirely over the primed end, on top of silk 
netiing where it exists, is designated Mark ۰ 


{5 Mark 11 is similar in construction to the 21 10. cartridge. 
si Packed 1 in a zine cylinder, 

5 

2 CARTRIDGE, 50-18, 

o 


: The 50-lb. cordite cartridge is similar to the 211b. cartridge, 
З exeepting— 


^ 
i 


fa (a) Dimensions. 

d (0) There аге 10 hoops of silk braid 0°65 inch wide. 

3 (c) A Vi-inch wide silk braid lifting becket is stitched to the 
= bag in four places near the primed end, in addition to the 
L. 


L-inch becket at the small end. 


However, no more cartridges of this description will bo made. 
Packed 1 in a zine cylinder. 


CARTRIDGE, 25-12. 


This іх similar to the 50 Ib, cartridge, bat it has only 5 braid 
hoops, and not the 1'5-inoh extra becket. 

No more will be made. 

Packed 2 in a zine cylinder. 


CARTRIDGE, 51 Lu, 8 07. 


As shown in the Plate, this cartridge generally — 
previous patterns of cordite cartridges in میم‎ а all in alternate 
sizes of cordite, the smaller size being wound вру у, n ilk twist 
directions round а central core of согд, and tied with id 0:65 in 
wound ina similar manner. It has 10 hoops of silk braic : 
wide. 

Packed 1 іп a ziuc cylinder. 


———— 


+ The silk netting is now omitted in making up cordite cartridges. 
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Carran, 25 гв. 19 oz. 
, 


This cartridge is made in a similar way to tho } charge ot 
21 1-8 oz. It has 5 braid- hoops. 
Packed 2 in a zine cylinder. 


CARTRIDGES, Dein. 


Dummy cartridges аге issued for drill purposes. 


l'or Marks [v and 176 Guns, 


35 15, Mark T—-This represents the service prism cartridge, 
ў charge, It is of wood, brought up to weight Бу а ring of cast-iron 
іш tho centre; the cartridge is covered with raw hide, and a rope 
grommet is fitted at cach end. 

21 lb, Mark I—This is similar in shape to the service cordite 
cartridge, 5 charge, and is of wood, weighted with lead in, the centre ; 
it is covered with rawhide. A lifting becket of Preller's lace leather 
is fitted at tho small end, and a loop of tho same material is fitted at 
the large end. 


For Marks IV to VIe. Gurs 


41 Ib., Mark £—The cartridge is of similar make to the 85 ID. 
drill cartridge above mentioned, 

26 lb. 12 ozs., Mark [.—This is similar to the 21 lb. drill cartridge: 
hefore mentioned. 


lor Marks IN to XV Quis. 


51 lb. 8 oz, Mark .—This drill cartridge represents the service 
cartridge, $ charge; it is similar in manufacture to the 21 №. drill 
cartridge before described. 


CARTRIDGES, AIMING-RIFLE, емен, 107+8۸0 por use WIFE BREEN- 
PIECE WAVING 101807110 HEAD. 


The Mark H сазе is of solid drawn brass, having in its base an 
clectric primer made of three tubes, which fit into one another, the 
central and intermediate ones being insulated from one another by 
means of goldbeater skin round tho body of the former, and a vnl- 
canized fibre washer under its head. А platiuumesilver bridge, 
round which is a tuft of guncotton, connects the ends of the central 
and intermediate tubes, tho space beyond tho bridge in the inter- 
mediate and outer tubes being filled with fine grain powder. A 
conical brass plug closes tho mouth of the inner tube to prevent the 
escape of gas. ‘ho head of the inner tube is raised in the centre to 
form a contact point, and round it is a ring of insulating material. 
The case is charged with 400 grains R.F.G.? powder, over which are 
placed када, and a pointed bullet of hardened lead, secured to the 
case as for the percussion cartridge. 

Mark IV, М, Mark IV, KN, differ from Mark И in having 
an electric primer consisting of a brass outer tube, two ebonite 
insulating plogs, and a brass contact pin. An aridio-platinum wire 


— 
SD 
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bridge is soldered, one end to the point of the contact pin, the other 
end to the cireuniference of the tube. 

In order to facilitate identification of the pattern of primer used 
in the manufacture of Mark LV cartridges, the letters “M” or 
“KN” wil, in manufacture, be stamped on the cartridge and 
printed on the wrapper after the паштета), to indicate that the 
primers are made, respectively, fo the Morris, or King’s Norton 
Company’s pattern. 


CARTRIDGE, Алміха- ете, L-txcu, PERCUSSION, ron USE мати Breen- 
PIECE HAVING Рексузеюх Heap, 


Mark I, the case is of solid drawn brass, having the cap, chamber, 
and anvil formed in the base; the сар is double, the outer of brass, 
the inner of copper. Three fire holes in the cap chamber enable 
the flash to pass from the cap to the charge. The charge consists of 
465 grains of М.С powder, or 400 grains R. V. G., on top of which 
are placed wads aud the bullet. Tho bullet is of lead, pointed; it is 
secured to the case by indenting the latter in three places into the 
lower of three cannelures, 

These cartridges ave packed 96 in a “Box, ammunition, S.A., 
6,8,۰۷ in bundles of 12. 

Weight of box, filled, about 974 15, 


CARTRIDGES, AMING-TUDE 


Mark І case is of solid drawn brass with a cap chamber апі 
anvil in the base; two fire holes in the anvil allow Шо flash to pass 
from the сар to the charge, which is 3! grains, “ Curtis and 


Harvey's Diamond, No. 2” powder; over it ave wads and a bullet ot 


pure lead, 


Mark II differs in the arrangement of the wads. 


, Packed 100 in а cardboard box, and issued, usually, 10,000 in a 
tin-lined box, 


STACKING, «е. 


> В ав авы 
Sec 9 Regulations for Maguziues, ўе. 


PROJECTILES. 
(Plates ХТАТ to XLITIc.) 


——M———————————————————————oÁ 








| Bursting chargo. Total weight ; 
7 oos] filled and 
Naturc. | Mark. : | : fuzed in the 
| Weight, | Powder. саве of shell, 
Shells, B.L., 9°2-inch— lb. oz. | 
Common— | 
. 
Ий» ы یر‎ ies, Vat ав o raro 1 
Forged steel .. „| 111, 111% 33 0 ” 
| 1۷,1۷8۰ 380 
Cast мее... T | у, уе, i, 30 G is 
VI 
Lyddite . .. «| IIE 40 0 Lyddite 
Соттоп pointed— | 
ty I, 12 4 L.G. | 
ron .. T m її, 12 4 Salt 
| I, І“, ІТ, 
Cast steel .. На | IIT, ТУ, |} 30 0 |P. and F.G.+ 380 
LE. 
Armour-piercing .. аі КАЕ 18 0 Р | 
Shrapnel .. ٢۰۷٣۲ 23 


Shot, B.L , 9:2-inch— | | 
Armour piercing— | 
Steel ION 330 
DICUCI ав .. .. 11, ИЕ .. ее 
] 
| 
| 


} 
} зво 





1 rear ! 

T ° in four parte, 
| 3 front and 
ў 1 rear T | У .. 


in two parts, i 
| 1 front mi} mm | "e 


Pape 








T In the proportion of 4 lb. P. to 10 oz. F.G. powder. 


To avoid premature explosion through friction when the powder 
sets back on the shock of discharge, bursting charges of cast-iron 
common shell are contained in serge or dowlas bags, of forged steel, 
in serge, of cast steel, in silk cloth or dowlas bags; and of common 
pointed and armour-piercing shell, in dowlas bags. 

Projectiles not fitted with the gas check driving band, now 
generally have the front slope of the driving band serrated or 
roughened to prevent the projectile slipping back when loading the 
gun at elevation. 

For description of Palliser shot, which may still be in equipments, 
sve previous issue of handbook. 


Common ۰٠ء‎ 


Marks I and II shell are of cast iron, and shorter than those 
hereafter described ; Mark I has the narrow and Mark 11 the broad 
driving band, and both have the small base plug covered by the lead 
dise, An asterisk after the numeral of the shell indicates that they 
have been fitted with the “driving band with gas-check.” When 


the groove for driving band is undercut, the iron shell will be known 
as Mark VII. 
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Mark ЦІ із of forged steel with a solid base; length, 83:5 inches. 
Mark III* differs from Mark ШЕ in having the driving baud 
i -check. 

A ТҮ із of cast stecl similar to Mark У, bat with a large 
base plug and no adapter, hence not suitable for a base фило; the 
junction of the plug is closed by a lead ring the same as is used for 
the adapter. : : 5* 

Mark ТУ* only differs from the Mark IV in having the driving: 
band with gas check. 

Mark V is made of cast stecl with bands; its base is rounded 
with a radius of 0۰2 inch. Tho head is truncated and struck witl 
a radius of two diameters; it has a flanged bush tapped to the 
G.S. gauge, and provided with the recess fot naval wad. The 
interior is Jacquered. ‘here is a hole in tho baso 18 inch in 
diametor, fitted with a base plug with lead washer under the head. 
Some shells have, for convenience of manufacture, the hole in the 
base 2:6 inch diameter which is closed by а gunmetal adapter fitted 
to take the plug. The use of this adapter is optional with the 
manufacturer. ‘There із an undercut recess round tho flange of the 
adapter and in the metal of tho shell, into which a lead ring is 
haminered to close tho joint, the adapter not being removed for 
filling the shell. On the exterior of the shell, and in line with the 
centre of gravity, is a lifting hole tapped for the reception of the 
eye-bolt used for lifting projectiles. ‘I'he shell is fitted with a broad 
Vavasseur driving band having three cannelures. 

Tt is 83:58 inches long, 9:32 inches diameter over driving band, 
and weighs; filled and fuzed, 380 lb. 

Mark V* is the Mark V fitted with driving band with gas check.. 

Mark VI differs from V* in the base being closed with a steel 
plug, which is secured in as tightly ns possible, nnd the joint rivetted 
up, and the groove for driving band is undercut to prevent the band 
stripping off. . 

COMMON SHELL, ۶۶۰ 

Mark I shell is of forged steel, 365 calibres long; the base is 

solid, and rounded to a radius of 0:2 inch; the head is struck with а 
radius of two diameters, the point being truncated and fitted with a 
gunmetal bush, which is tapped to G.S. fuze hole gauge. Тіс 
interior of the shell is varnished. 
_ An undercut groove is turned in the body neur the base, into which 
15 pressed the copper driving band with gas check to impart rotation 
to the shell. The front slope of the gas cheek portion of tho band ік. 
serrated or roughened to grip in the bore and to prevent the shell 
slipping back into the chamber when loading the gun at elevation ў 
the band has two cannelures. 

The shell is filled with lyddite, with а 41-oz, picric powder, Mark I 
exploder and a Mark II primer of 8 drams R.F.G2 powder, the 
exploder and primer are each contained in a shalloon bag, and both 
are enclosed in a waterproof paper eylinder 1 inch long, the choke 
of the primer being placed downwards in the cylinder. 

Mark II shell differs from Mark I in the form of lower part or 
grave of driving band, sce Plate. 

. 


Common SHELL, РоїхтЕ!. 


The common pointed iron shell, Mark J, is similar to the pointed 
steel shell, but the walls are much thicker, and consequently the 
cavity for bursting charge is less. lt has the driving band with gas 
check, and the groove for the band is underent. 
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The common pointed iron practice shell, Mark II, differs from 
Mark T, before mentioned, in dimensions only. Тие base is fitted 
with the large base plug. Shells of this description aro issued un- 
lacquered, and filled with salt; they аге painted with a yellow band 
(denoting practice) round the body, and stamped with the letter “Р” 
on the base. š 

The enst-steel shell, Mark 1, differs from the cast-steel conimon 
shell principally in having a pointed head and n fuze-holo in the base, 
which is suitable for the “ Fuze, percussion, base, large, No. 11." 

Mark И differs from Mark. 1 in haviug.tho “driving band with 
gas-chetk.” 

Mark TTI differs from Mark П in having the groove for driving 
band undercut, 

Mark IV steel shell differs from Mark ПІ in the cavity for burst- 
ing charge, which is carried up more to the point; aud the base whieh 
is closed with a steel plug, screwed пр as tightly ns possible nnd the 
joint rivetted up. 

Mark V shell differs from Mark ТУ in the form of lower part or 
grave of driving band, see Plate. 


ARMOUR-PIERBUING SHELL, 


Mark Т is of forged or cast-stecl, the head is brought to а point, 
and the base is prepared to take the “fuze, percussion, base, large, 
Хо, 11.” A steel bush may be used in closing the base at the option 
of the maker; if so, it must be screwed up as tightly as possible and 
the joint rivetted up. 

Tho shell is fitted with the gas check driving band, the groove for 
it being widereut to prevent the band stripping off. | 

Mark 11 differs from Mark Т shell in the form of lower part or 
grave of driving band, see Plate. 


SHRAPNEL SHELL, see footnote. * 


Armoun-Prencine Sruon+ 


The Mark Т shot is mado of hardened steel, with bands 9:15 
inches in diameter. It is fitted with a broad Vavasseur driving. 
band of copper, 9:32 inches in diameter provided with threo eanne- 
lares. ‘The head of tho shot is struck with a radius of two dinmeters 
and the base rounded off with a radius of Q2 inch. "е interior is 
hollowed out, but no bursting charge is used, and the base closed 
with a plug. Armour piercing shot аго weighted up with sand-shot 
and. sawdust. 

An asterisk after numeral indicates that the shot have been fitted 
with “ driving band gas-check.” 

Mark П différs from Mark-I in having the “ driving-band gas- 
check " attached on manufacture. 

Mark ПІ differs from Mark 11 in having the groove for driving 
band undercut. ۱ 


* Shrapnel shell will be met with in certain equipments, 

Mark У. shell differed from Mark VII. т the form of drivingband, and when 
the groove for driving band was undercut, the shell bbeame Mark VI. 

Mark УЛ. is of cast steel, 3°55 calibres long, radius of head is 2 diameters, the 
busting charge із in the base, The head is secured in the usual way, and has ×۰ 
sockct of G.S. fuze hole gauge. he formi of driving band is as Гог the Mark IL 
аце shell. The shell is lined with brown paper, апа it contains abott 638 2.oz. 
sand shot. 


† Will be used up for practice, and no more will be issued for land service. 


Parer Suor. 


Mark I is made up in two parts, each part consisting of a cylinder 
of rolled brown paper, choked at top and bottom to elmwood dises ; 
the bottom dise being weakened by holes partially bored through it, 
зо that it may break up on firing. 1 

The total weight of the shot is brought up to that of the servico 
projectile, by each cylinder being weighed up to 190 Ibs. with “ Shot 
waste, 1 to 5” and sawdust; tho filling being dono through a hole i» 
the top dise, which is then closed with a wood plug. 

The cylinders forming а shot aro marked “ Front ” and “ Rear” 
‘and are used as their names imply. ‘The part marked “ Rear” has 
its bottom dise larger in diameter than the bore, and is in consequence 
stopped on ramming home, when its rear end reaches the commence- 
ment of the bore, in order that tho shot may not be rammed home 
too far. 

Mark IT differs altogether from Mark І in appearance and con- 
struction. The cylinders are mado entirely of papier maché of a 
hard, black, polished surface on the exterior, ribbed discs of papier 
máché taking the place of the wood dises in Mark 1. Che method of 
filling and tho enlargement of the base of the “Rear” cylinder are, 
however, the same as іп Пе Mark I. 

Marks ПТ, ТУ and У are similar to Mark IL, except that: the 
cylinders are made of wood pulp, and the dises are stouter, llow- 
ever, Marks ТУ and У are heavier than the previous Marks, and 
Mark V is shorter and in four parts. 

The shot are to be fired with powder charges only. 

As they break up on firing, the small shot travel Баба short distance 
{about 200 yards), while the effect, for purposes of testing recoil, &c., 
is practically the same as that obtained with the service projectile. 
They will therefore he issued for use in time of peace, where the use 
of the service projectile would be dangerous or inconvenient. 

There will, no doubt, be emplacements from which, owing to the 
«lose vicinity of houses, it may be undesirable to use these shot in 
the normal line of fire. In these cases it will bo often found possible, 
owing to the very short range of Пе paper shot, to find sufficient 


space to the right or left of the reenlar range to carry out such test 
practice as may be required. 
Sec also footnote #. 


DRILL SHELL. 


. , This is of cast-iron, titted with two copper bands to prevent 
Injury to the rifling in loading aud unloading. Tho nose is bushed 
with gunmetal, and the base is fitted with a large hollowed and 
flanged nut of gunmetal; a gunmetal ring is fitted round the base by 
eing screwed on, a groove is formed between it and the metal of 
the shell to take a rope gruumet, which prevents the shell being 
rammed too fay home. It is weighted up with sand to an average 
weight of 380 №. The shell can be extracted from tho gun by 
hooking the shell extractor on the cross bar of base plug. 


— —. 














* Mark I shot should not bs used unless the range is clear for 1,000 yards; but 
the other Marks may ba used with n range clear up to 100 yards. 
When using these sho! the gun should be run up carefully and slowly. 
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AUGMENTING STRIPS. 
DESCRIPTION. 


Augmenting strips are intended to be used with B.L. projectiles iw 
cases when the rifling of the gun has, owing to firing, become so worn, 
that tho gun ceases to properly rotate its projectiles. The strips are 
of copper, of even section throughout and grooved on ono side. The 
lengths of the strips vary with the calibre, and they ave marked for 
the nature of the gun with which they are intended to be used. 


Method of Insertion. 


The top canneluro in the driving band is to be undercut all round 
on both sides by means of a special chisel, supplied for the purpose. 
Тһе augmenting strip is then inserted in the cannelure, grooved side 
of strip inwards, and lightly hammered until the two tongues of 
metal, formed by the groove on the inner side of tho strip, are dove- 
tailed into the undercuts in the cannelare, which will in futuro be 
undercut during manufacture, and stamped U, and no preparation 
for the insertion of augmenting strips will be necessary. 

If the gun is very much worn and one strip is found insufficient 
to impart the proper rotation, а second may be inserted in the lower 
cannelure in addition. | 

The number of rounds which may be fired from the 92-inch В.Ю. 
gun before augmenting strips must be used is (probably) 213 in the 
case of the Mark Г gun, and 196 in the case of the later Marks. 

As regards wear of the bore, reduced charges may be reckoned to 
have a quarter the effect of full charges. 

Nore.—They аге not to be fitted to driving bands with gas check. 


EXTRACTORS, DRILL SHELL, Nos. 2 AND 3. 


These are of steel, with wood staves (the outer ends being grooved 
to prevent the bands slipping), the steel portion of each is formed to 
hook on the cross bar ot drill shell base plug. 

No. 2: This is of 8 feet total length, for all tho marks of gun, 
except Mark IX on Mark ПІ barbette carriage. 

No. 3: This is of 13 feet 4 inches total length, for Mark LX gun 
on Mark ILL barbette carriage. 


FIXING PLUGS AND FUZES, SECURING SHELLS; 
DISTINGUISHING MARKS, &c. 


See € Regulations for Magazines and the Preservation of Artillery 
Matériel." 
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FUZES. 
(Plates XLIN to XLV 11.) 


Base, large, No. 11. . 
Pereussion4 Direct. ) with plug, No. 3, Mark IIT. 
Action Ç impact, No. 13, Marks І, І”, 111. 
Sensitive, middle, No. 24, Mark I. 
and perenssion, middle, No. 54. 
*Drill, percussion, base, large, No, 11. 


Time 


” PERCUSSION, Base, Lance, No. 11. 


This fuze is for use in east steel common shell, having pointed 
heads, 

Mark И consists of the following parts, viz.:—Body, needle, 
pellet, centrifugal bolt, pressure plate with spindle and nut, serewed 
cap with detonator and plug, phosphor bronze spring, brass spring, 
lead washer, and four brass screws. 

The body of the fuze is of mangancsa bronze, screwed outside 
(left hand), to fit the shell. The pressure plate is of copper, and is 
spun into the base of the fuze ; it carries a spindle which retains the 
centrifugal bolt in the needle pellet by engaging in а slot in tho 
latter until the pressure plate is blown in. The base of the body is 
recessed to admit of the pressure plate being forced in by the gas 
pressure when the gun is fired. 

The needle pellet is of gunmetal, and has a screwed recess on 
top for the needle plug, and a hole bored in it, at right angles to 
the axis, to take the centrifugal bolt, the head of which engages 
into a recess in the side of the body, and is kept in that position by 
а spiral brass spring in the opposite side, and by the spindle of the 
pressure plate. The needle pellet is prevented from working for- 
sward in flight by a spiral spring of phosphor bronze. 

The detonator is spun into a recess in the screwed cap, and 
communicates by six Яго holes with the magazino containing a сот- 
pressed pellet of R.F.G. powder, between the сар and the plug. 

Action.—On discharge, the pressure of the gas crushes in the 
pressure plate, causing the spindle to release the centrifugal bolt, the 
rotation of the shell causes the centrifugal bolt to be spun out, сот- 
pressing the spring in rear, and leaving the needle pellet free to move 
forward on impact ; when the needle strikes the detonator, the flash 
ignites the powder pellet in the magazine, and explodes the shell. 

The head is painted red. 

Mark I differs from Mark И :—-(a) in having the shoulder under 
the pressure plate stouter, and consequently offering greater resist- 
ance to the plate, thus not ensuring action with reduced charges 

rom guns on И.А. mountings ; (b) the magazine contains loose M.G. 
powder. The dimensions slightly differ also. 


Weight .. * .. 21b. 8 oz. 


Nore.—Shells fitted with this fuze must never be pluced point to base. 


* Service fuzes which have been burnt. out will, as for їз possible, bo pine’ 
‘for Пиз purpose, by being «сапед and refitted with emp’y screw сӣ eap and plug, 
bronzed, and stamped “ DRILL,” 
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Direct Acriox, wiru Pece, №. 3, Млик ИГ. 

The Mark 111 fuze consists of the following parts, viz. :—Body,. 
safety plug, serew collar, needle disc and steel needle, screw plug fov 
needle dise, and bottom scrow plug. 

lt is made of an alloy resembling gunmetal, with the exception 
of the steel needle, copper dise, and a few minor portions. 

The body is threaded throughout on the exterior to the general 
service taper and pitch, and can be screwed into the shell to admit 
the naval wad being placed over it. The lower part is hollowed 
out to receive a blowing charge of 75 grains pistol or R.F.G.* 
powder, "he upper portion of the body is bored out to reccive tho 
safety plug, screw plag for needle dise, and screw collar; there is a 
1ecess below these to receive the detonating composition, consisting’ 
of 3: grains of cap composition, varnished, and covered with a 
disc of varnished paper, having on the top а copper washer kept in 
position by being spun over; this washer has n central hole, which 
was formerly “2 inch diameter, but from the 192nd thousand it ік: 
3 inch diameter. At the bottom of this recess there ave nine conical 
fire holes, to allow the flash of the detonating composition to pass to 
the powder; these holes are filled with mealed powder paste, and 
covered on the underside by a disc of fine white paper, and on Шо 
upper side by a tin foil dise (subsequent to 27th Jnne, 1894), to 
prevent the detonating composition working through the powder, 

The top is closed by the safety plug. 

Тіс screw plug for needle disc is tapped so as to serew into the 
body, recessed, and treated with cement. Tt is slightly coned at the 
bottom, and has а hole through the centre. Two holes aro drilled in 
the top for the key in screwing the plug into the fuze. 

The needle disc is of copper, with the steel needle in the centro ; 
it rests on the screw plug for лесе dise. The surfaces aro painted 
with cement, 

‚ The needle is of steel, and of the shape shown iu the section, 
having four points. It is sprung info the needle dise, and the edge 
is soldered to the latter. | 

The screw collar screws into the body over the serew plug, having 
two slots cut in its upper edges for that purpose. ‘The screws ۵ 
treated with cement. i 

The bottom. plug has a central hole, closed on the upper side by а 
dise of paper, and one of shalloon, and two keyholes for screwing it 
in. Itis secured and rendered damp-proof by cement and solder. 

The latest manufacture is made waterproof аз much as possible, 
by having all openings in the body finally painted with Pettman 
ecment. 

lt is prepared by simply removing tho safety plug, with the 6 
end of the “fuze key, universal”; an arrow on the plug shows the 
way it is to be turned. ! 

Aelion—The fuze is at rcst in all its parts till direct impact 
takes place, or a graze at such an angle that the nose of the shell 
enters the gronud. When cither of these events occurs, the needle is 
erushed down on to the detonating composition, which fires, and 
ignites the mealed powder in the conical holes and the fine-grain 
powder. The fash therefrom blows down into the shell and fires the 
charge. : | 

The head of the needle being some distance below the head of 
the fuze, it cannot be touched or forced down on the detonating 
composition when any ordinary rammer is used for loading. 

Weight of fuze, 5 oz. 7 drams. қ ы» 
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Dinecr Action, Тмваст, No. 19, 


Mark І: this is a nose fuze for the lyddite shell; the body is of 
gunmetal, 2:2 ins. long, screwed on the outside to G.S. gauge, the 
upper part being turned and furnished with a small projection on 
each side to receive а сар; the Та ор was formerly of steel, but now 
it 13 made of manganese bronze, with safety pin; the rim of the cap 
has а T-shaped eut on each side to lock on to the projections on the 
body, and there is a square keyhole in the top for fixing the fuze in 
the shell. 

The fuze is made waterproof as much as possible, by having а 
disc of foolseap paper cemented on over the head, which is, with all 
openings made in the body, painted over with Pettman cement. 

On the fuze passing through the R.L. it will be altered to agree 
as nearly as possible with Mark 111, and will then be designated 
Mark 1* and so stamped. 

Mark ПТ: this mark differs from Mark I in having additional 
arrangements in the head, with a view to the exclusion of damp. 

Weight of fuze, 10 ozs. ; weight of сар, 3 ozs. 


Бехзимук, Mippur, Хо, 24, MARK Г, 


The fuze consists of the following parts :— 

Body, with stem, threaded on the lower part of the outside to 
G.S. gauge, and containing a blowing charge of М.О.Л powder, and 
axial magazine R.F.G. powder; composition ring, with fuze com- 

` position having leather and paper washers under it; steel needle; 
ighting pellet, with detonating composition in cap; two retaining 
pellets, with spiral springs; dome and unt; two copper safety pins, 
and bottom plug. 

All the metal parts are of gunmetal. 

A leather washer is fitted under the shoulder of the fuze closing 
the joint between the fuze and shell, 

The composition ring is graduated on its periphery from 0 to 30, 
and reads to quarter units. An Y is stamped on the ring to show 
tho safety point, and when this coincides with the A on the body, the 
fuze is set at safety. The cap which screws on to the top of tho 
pillar is made hexagonal, to fit the “key, fuze, universal.” 

The fnze is set, after being fixed in the shell, by loosening the 
screw cap on the top of the stem, by means of the “key, fuze, 
universal,” and turning tho domo aud ring till the required gradua- 
tion on the collar coincides with the arrow head on the body, and 
then tightening the serew сар. ‘The safety pins are withdrawn at 
the moment of loading. ۱ 

Action.—On discharge, the centrifugal action causes the romain- 
ing pellets to fly out, releasing the lighting pellet, which flies out by 
centrifugal force, against the needle, firing the detonator which 
ignites the powder in the pellet and axial magazine, this latter light- 
ing the quick match in the composition ring. 

Time of burning at rest, 14:6 to 15:8 seconds. 

Weight, 1 №. 4 oz. . 1 

Nore.—When the stock shall have been used up, Middle No, 54 
fuze will be used, 


Timp AND PERCUSSION, Міроге, №. 04. 


The body of Mark III is hollow, with a stem on the upper side. 
Round the base of the stem an annular groove is cut, from which а 
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hole is bored to the side of the body fur the gas to escape. The 
. sides of the body are pierced with three бге holes; the top of the body 
‘is screwed to reevive an hexagonal сар. The cap fits the hexagonal 
‘hole in the centre of the “ key, fuze, universal.” Between the cap 
and the domo fits a brass washer with feathers fitting into slots on 
tho stem of the body; itis to prevent the dome from turning with 
1s nut and altering the setting of the fuze when the cap is serewed 
“tight. 

The composition ring has an annular groove round it for the 
composition, a projection on the upper side contains the hammer with 
- steel needle, suspended by a 0:022-ineh wire, and a detonator, under 
it for lighting the composition in the ring. "he hammer is also 
secured by a safety pin passing under it, the hole in the ring left by 
‘its withdrawal being closed by a brass pellet with а spiral spring 
‘above it. 

The composition ring is barrel.shaped outside to facilitate tho 
setting of the fuze. The ring is kept in position by three projec- 
tions on the side, which fit closely round the stem of the body. Two 
«escape holes are at the top of tho ring at the commencement of the 
‘composition, and three radial ones аго bored through the inner side 

: at equal distances round it. 

‘the top and first radial holes are covered with paper, the two 
-other radial holes with asbestos. The ring is graduated from 0 to 
-30, and reads quarter units; the time of burning of the fuze at 
rest is about 16 seconds; the divisions have four snb-divisions ; 
there is an arrow-head between the last graduation and the com- 
mencement, to show the position of safety. 

То set the time arrangement of the faze, the nut is loosened with 
the “key, fuze, universal," and the ring moved round till ihe re- 
quired gradnation is opposite the arrow on the body (a black tri- 
-angular setting mark is now, in manufacture, substituted for the 
arrow on the body of the fuze); the nut is then tightened, great care 
being taken to see that it is screwed down as tightly as possible. 

The action of the time arrangement is that, on discharge, the 
hammer sets back, shearing the suspending wire, and fires the deto- 
nator, which lights the end of the ring of composition; this burns 
until the channel communicating with the lower part of the fuze is 
reached, when the flash passes down it and fires the detonator and 
magazine in the percussion arrangement. 

Mark II differs from Mark ILL in the latter having a percussion 
arrangement similar to that in the “time and percussion, fuze, No. 
56, Mark IV ”; tho timo ring having no escape holes, except the two 
at the commencement of the faze composition ; tlie loops of the eyes 
-of the safety pins are stronger in Mark III, and tho time pin is now 
fitted with a scarlet cord loop. 

Mark I has been altered to agree with Mark IT, and is now 
Mark 1*, In future conversion, the fuzes wili be fitted with solid 
wire time safety pins. 


Weight .. .. .. llb 4 02. 
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TUBES. 
(Plates XLVIII fo L.) 
P., Mark VIF. 


Electric, is drill,* Mark ИТ. 
Tubes, vent-sealing wireless, P., Mark H. 

Percussion, Mark УТ. 

Percussion, drill, Mark I. 


Primer vent, cordite, Mark I. 


The percussion lock arrangement necessitates a special tube for- 
firing the charge, and this tube performs a double duty in sealing the 
vent when fired so as to prevent the escape of gas. The tubes, botli, 
for service and drill, are made of two patterns for firing by hand or by- 
electricity. 


TUBE, VENT-SEALING, Ennornic, P. 


Mark УП is made of brass bored out to receive the arrangement 
for firing by electricity. Тһе interior of the body near the head is 
conical, a hole is drilled in the head through which pass two tinned" 
copper wires twisted together and insulated by varnished silk, оц 
the interior the wires are parted, and led through a V-shaped groove 
across the head, they are then twisted together again and wrapped 
with oiled silk for n length of 5 inches, and terminate in spirals. 
22 inches from the tube, the spirals are covered with sarcenet. In 
the interior near the head are two cones, the larger one fitting into 
the recess in the body, the small one fitting into n conical recess in 
the large cone, they are insulated from each other and from the body 
by ebonite; the front end of one of the wires is attached to the rear- 
end of the large cone, and the end of the other wire passes through 
the large cone; insulated from 16, and is attached to the rear end оғ” 
the small cone. A copper pole is fastened to the front end of each of 
the cones, the poles being connected by a platinum silver wire bridge, - 
embedded in priming composition. The remainder of the tube is 
filled with pistol powder (in present manufacture pellet powder is 
used), the end is closed with a varnished cork and shellaced paper disc;. 
and in latest manufacture а paper dise is placed over the cork plug;. 
to prevent it sticking to the cork bottom of the tube box. | 

Action.—The wires from the battery are connected to the wires of 
the tube and on а current of electricity being passed through them.. 
the bridge becomes incandescent and fires the tube. The cones аге. 
jammed into each other and the coned part of the body, and prevent 
any escape of gas through the head. 

Mark VI is identical in construction with Mark УП, but the- 
wires arc led through a groove across the head instead of the V-shaped 
groove, and it is without the extra 5 inches of oiled silk wrapping on. 
the wires. Я 

Mark У is similar іп constraction to Mark VI, but the end is 
closed with а sulphur pellet in which is embedded a brass ba'l. 1- 
must not be used unless the range 48 clear. . 

Mark ТУ; the wires were laid in two slots іп the head, and 
passed through by separate holes, then through an asbestos plug and 
small air space, and soldered to two brass poles embedded ina conica) 
ebonite plug. The same precaution is to be taken as with Mark Y. 





ышы R — — ——— 
٭‎ When worn out service tubes will be used instead. 
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Mark ПТ; the cyiindvical portion of the body was entirely filled 
with powder, there was no brass ball, the end being closed by a cork 
and paper dise, and the wires 1 inch shorter than in ТУ. 

Mark II was of solid drawn brass in construction similar to IIT, 
but the wires were only 18 inches long. 

Mark I was similar to 11, but the wires were not tinned over, and 
the bridge was attached to the poles with ordinary solder. 

Packed 5 in a tin box. 


Турк, Укхт-5кмАха, Ерсте, ик, P. (гов Manns IX, X, 
Ако ХУ Guss). 


Mark 1 consists of a body, сопіса! brass plug, copper pole, cork 
plug, ebonite cup, ebonite plug, hollow cbonite cone, insulated copper 
wire, two paper dises, and two platinum-silyer wires. 

The body is made of brass, with а recess in the head to reecive 
an cbonite cup which (since 186 February, 1899) is screwed into the 
head of the tube, and into which fits a white-metal contact piece, 
secured by an underent groove in tho eboniie, and connected by an 
insulated copper wire with the interior of the tube; a hole is bored 
through the head of the tube for the copper wire to pass through, 
The lower end of the insulated wire is attached to the brass conical 
plug, which is insulated from the body of the tube by the hollow 
ebonite cone, he large end of the brass plug is cupped-out to form 
a gas-check, and has a centre hole bored and screwed to receive an 
ebonite plug. Into this chonite plug is fixed the copper pole, which 
consists of а copper wire, coated with pure tin, one end fitting into 
the cbonite plug, the other being secured to the side of the tube. 

The copper pole and conical brass plug are connected by a double 
bridge of platinum-silver wire. The space round the bridge and pole 
is charged with 2 grains of composition priming, over which is 
placed a white paper disc. 

The tube is filled with about 24 grains of pistol powder (in 
present manufacture a special fine grained powder is used), and the 
end is closed by a dise of white paper and a cork plug shellaced in, 

Action.—On contact being made the current passes through the 
striker, short wire, conc, doublo bridge, long copper pole, and the 
body of the tube. The double bridge becomes incandescent, which 
fires the priming and powder, the gas expands the cupped-out plug 
and prevents the escape of gas through the head, the current passing 
back to the battery again through the metal of the tube and gun, 

Mark ТЕ differs from Mark I in having а single instead of a double 
bridge, and in a few slight mannfacturing details; the conical plug 
із somewhat larger in diameter, the contact disc is of pure tin in 
present manufacture, instead of white-mctal аз previously ; tubes 
having tho pure tin contact disc will be distinguished by the 
letter “Т” stamped on the head; two paper dises are used in closing 
the tube, опе on cither side of the cork plug. 

The tubes are packed 10 in a tin box. 


Лове, Venr-Seanine, Percussion. 


Mark VI tube differs from Mark V in the form of striker, which 
has a plain flange at the base of the needle portion, and is fitted with 
а cup-shaped gascheck. It is filled with Jt.F.G.* powder siftings, 
but in future a special fine grain powder will bo used. 

Mark V tube consists of a body, striker, screwed collar, detonator, 
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two washers, shearing wive, two paper discs, and cork plug. The 
body is of solid drawn brass, the head is bored centrally for the 
striker, detonator, and fire channel. ‘he striker has a needle point, 
and is held Бу a copper shearing wire; the detonator is held under- 
neath the striker by a brass screwed collar, which is retained in 
position by a зд washer аб its base. А dise of fine white paper 
is placed over the copper washer. Tho tube is filled with RG? 
powder, the interstices being filled up R.F.G.* powder, but in Jatest 
manufacture a special fine grain powder (those filled on or before 
llth December, 1899, were filled with pistol powder); it is closed 
with a paper disc, and cork plug coated with varnish. 

Action:—On firing the gun tho point of tho striker of the 
‘percussion lock drives the striker of the tubo on to the detonator, 
thus firing the tube, the flash passing ou to the charge. 

Mark 1V consists of a body, anvil, striker, washer, percussion 
‘cap, copper dise, two paper discs, and a cork plug. The body is 
of solid drawn brass; a hole is drilled through the head to receive 
the striker which is secured in position by being rivetted into the 
countersunk washer, as shown in the plate, Tho upper part of the 
chamber 18 screwed and fitted with an anvil, on which is placed a 
percussion cap, the upper surface of which 18 in contact with the 
striker; a small central and two diagonal fire holes are drilled 
through the anvil. The remainder of the space in the tube is filled 
with loose pistol powder, and the bottom is closed with a paper 
dise and cork plug, coated with varnish. 

Action—This is the same as the Mark V tube, excepting that 
the striker of the tube, together with the perenssion cap, are drivew 
on to the anvil, thus firing the tube. 

Mark ПІ differs from Mark ГУ in that the bottom of the tube із 
closed with a paper dise aud perforated brass ball, embedded in 
sulphur and secured with shellac. ЈЕ must not be used unless the 
vange is clear. 

Mark 11 has not the diagonal fire holes in tho anvil as in IV, but 
n central fire-hole. еге is по brass ball. 

Mark I is obsolete. 

Packed 10 in a tin box. 


"Торе, Vent-Seatmu, естисе, Р, DRILL,* 


Mark ЦІ is of gunmetal in three parts, screwed together, and 
milled outside. ‘wo insulated copper wire terminals pass through 
а slot in tho head and are continued at right angles into the interior 
to form tho poles, the holes bored for their reception in the head are 
lined with ebonito. | 

The slot in the head is covered with a small brass plate which 
affords the wires protection from friction against the pereussion lock. 
‘The poles are connected by а platinum silver bridge. Through the 
head are also two escape holes for the flash of the priming. The 
wires ave whipped together near the head with Маск thread, and 
terminate in spirals 22 inches from the tube. The tube is issued 
empty. When required for use 1t will be charged with a small 
quantity of priming composition, the escape holes being lightly 
stopped with luting on tho outside. : | 

Mark 11 is similar to Mark 111, but has the wire terminals only 
18 inches long. м 
وس رہ‎ э зр. а а аа .ہس‎ ИКЕ بس نسح‎ 

* When stock is worn out service tubes will be used instead, 
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Mark 1 has wires terminating in brass spring sockets instead of 
spirals, and the wires in the groove in the head are not protected by 
the brass plate. 


Tube, VENT-SEALING, PERCUSSION, DRILL, 


This tube is made of gunmetal, the interior being bored ont and 
the head fitted to receive the coned indiarubber plug as shown in 
the plate. The lower portion is closed by a gunmetal plug. 


Priser, Vest, Corvite, Маск I. 


This consists of a stick of cordite, size 20, eut 475 inches long. 
{t is for use with powder charges and vent-sealing tubes without 
ball, and is put in the vent after the breech is closed and before the 
tube is inserted. 
Packed 10 in a box. 


ORDNANCE, B.L., Lever,  хтдАСтон, 


This consists of a steel rod, about 9 inches in length, having toe 
pieces at either end, which may be inserted in the loop of the 
extractor to which the lanyard is attached, the sides of the lock 
frame affording a fulernm., It is intended for prising up the 
extractor of the lock in the event of it failing to withdraw the tube 
when the lanyard is pulled. 


Nores. 


In the event of a tube failing to ignite a charge care should be 
taken in extracting the fired tube not to stand directly in rear of the 
gun,as the gas generated will cause the tube to fly out with some 
violence when eased by the extractor. 

The vent sometimes becomes choked with residue from the car- 
tridge. It should bo cleared with a “ Rimer, vent, axial” sufficiently 
to allow of the insertion of a tube, which, when fired, will remove 
the rest of the obstruction. 

Care must be taken to see that the range is clear when using 
Marks ТУ and V Electric, or Mark HI Percussion tubes, for any other 
purpose than regular practice (in which case the range would, of 
course, be clear before firing), as the brass ball is projected with con- 
siderable velocity by the powder in the tube. 

A tube is not to be inserted in the vent till the breech is pro- 
perly closed. 


-- 


— — — 
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RANGE TABLE for 99-іпеһ В.Г. Gun, Marks І and II (full charge), 


Based on Practice and Calculation. 


Minutes 8,378, 13,555, and 44,500 У. 
Í weight, 140 1b.; prism’, brown. i 


gravimetric density, 5 3 7 
Charge, 4 : о h Muzzle velocity, 1,781 f.s. 
weight, 42 Ib, cordite, size 30. | J ас 
. . 10244 і ump + + minutes. 
gravimetric density, =<.. | 
0۰2705 
| 


Projectile, weight, 380 Ib. 
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RANGE TABLE for 92-inch В.Г. Guns, Marks ІП, 1V, У, and VI. 


Based on Practice of 7 and 9.7. 84, 


Minule 6,021, 


weight, 164 1b. ۱ 
пени» density, 27:99 Muzzle velocity, 2065 f.s. 
Charge -| Stavimetris density, “4-65, 
nature, prism!, brown, or 53} №. 
cordite, size 80, 


Nature of mounting, Whitworth temporary 
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1087 49 29 из | 33 1 43 | 2300 пі 19 9:6 08 | 3-4 16:5 
1672 1-2 96 | 2-5 1 43 | 2100 1:3 | 19 9:01. | 00 r 3 63 
i608 43 | 26 эз | 37 1 53 | 2500 12) 19 | 0451 07 4-10 164 
1613 41 2: 9 38 1 59 | 2600 13; 19 [07 0-7 4:28 1 
462 39 2 1 4-0 2 4 | 2100 133 19 | 0575 | 07] 446 123 
1614 37 22 90 | 41 з 10 | 2800 ні 19 0:8 0-3 4°65 33 
1549 35 Pn s9 | tu з 16 | 2900 14 19 | 03 08 | 408 5: 
4580 33 20 «з | 43 | 2 оз | 2000 | 15 | 19 | озь | os | 503 | 15% 
1571 БЫ 19 87 | 45 з 27 | 3100 105 19 0:9 0:8 5:22 154 
4556 31 18 ag | 45 | з $3 | 3200 | 16) | 18 | овј оо. 541 | 103 
1512 29 18 35 | 44 | 2 зэ | 3300 17 ю | ож ЕЛЕР 1970 
4528 2 17 s3 | 49 | 2 45 | 3100 | пі | 19 то M x 2: 
1515 16 з | 541 2 51 | 3500 Is} 19 10 111 601 148 
я ) 
4502 2; 15 81 | 62 2 57 | 0 19 19 11 1-2 | 1 147 
1439 25 là s [сч [з з | 30 | мі! 19 (11 | 12] 841 | Hs 
1416 2 14 19 | 655 3 9 | 3300 2 | 20 12 1:3 | pie H4 
1463 23 H 5 57 з 15 | 8900 20; | 20 із 14 0:8 к 
1450 22 13 77 | 58 з 21 | 4000 | 211! 20 13 1.5 7-04 11 
14 2 7 в“ 2 4100 | 231 | 20 13 1% 1:25 14-0 
IM 2 з 81604 | 8 | 4200 | зі] з ۹ 17] 146 | 1359 
Hl 29 12 74 | 84 3 4l | 4300 | 231 2 14 із | 7 131 
1398 19 11 73 | 64 3 47 | 4400 н 2 19 19 7°88 13:6 
1386 14 11 72 | 8 3 ö4 | 4500 | 248 2 | 1 20 8:10 194 
. ‘ s 





= 
2 Н aged 
аң 5 minutes’ cle- | i | Ж“. | | өңде 
5 Bee vation or detice- | зё 50 per cent, of rounds ! | PESE 
= 38 . [Мор alters point | яз should fall in | | 88.-2 
8 223 5 ofimpact, i i = Ë ; | $875 
Ё | 455 | з =) $3 | @ [я зе 
= | oof | 3 [оер 5 4% А 2 ا‎ аа“а 
“Be © |2 3 Ë A = : 5 A = (Зак 
ЗІ ІЗІНЕ ا‎ а ا‎ з ا‎ 
Е “3 Ё 85% і Я КЕЈ | š ч ° 48ЕВ 
5 see Š Е 2 5% 5 Ё 5 8 |825£ 
а |ë a а (4 2] à а [ж 4 рй | ж я 1487 
| 
f.8. yards, lin тей.) yards. : of yards, | yards. yards, | yards, | seconds, | Inches 
1374 18 11 1 61 i 4 а | 4600 231 22 176 2:1 8-02 1313 
1362 17 10 1 68 ,4 7 | 4700 і 2) 23 17 22 | ві 13:2 
1350 17 09 69 7-0 ! 4 14 | 4300 281 23 13 2% 8°77 131 
1338 16 | 9*5 8 | 11 4 20 | 490 1 27: 24 18 24 | 8-09 12° 
1327 16 9*3 67 132, 4 28 | 5000 | 23! 24 19 26 | 92 12:5 
LI 
1316 15 9:0 67 74 ! 4 36 5100 зі 25 1.9 27 9:15 12°7 
1305 15 8 66 | 75 4 43 | 5200 І 2) 25 KU 2-9 9-63 12.6 
1294 14 87 67 17 4! 5200 | .. 20 $1 2% 9-91 2*4 
1283 14 8:2 65 | TB 4 تم‎ 5100 ѓ 26 2*1 3:2 0:15 12.3 
1272 13 8-0 6» | 80 5 Gi 550| . 23 22 зз | 104 13-2 
2261 13 T8 62 | 841 ; 5 13 $ 5600 1 س‎ 21 | 2:3 as | 10% 12-1 
1250 13 75 62 83 ` 5 21 i N00 1 ... 21 | 23 3:6 | 10:85 19 
1229 12 T3 | 62 84 ; 5 29 | 5800 7 28 | 24 38 | na 1% 
1224 12 71 61 86 5 37 | 5900 | سس‎ 28 2-5 3:9 | 11:35 1177 
1219 11 69 60 87; 5 49 | 600; ... 28 2-6 їз 1 6 116 
i i 
1210 n 67 го вэ | 5 51 | 6100 pom 7 F پت‎ 11°85 115 
1200 n [65 | вә | sole 3) 620 | 2 o 51, ЕС - | ma 1-4 
1199 11 63 | 8 116 11 | 6300 Se کے‎ dde * 1253 1-2 
1180 10 6-1 57 9-2 | 6 20 | 6100 ات‎ : * is 13% 11-2 
1171 20 6-0 56 9:3 16 29 | 6500 as Б * Bd 12:8 nu 
1162 10 58 5 9:5 | 6 37 | 6600 7 га ёо x 134 пә 
1153 9 57 59 9:6 | 6 45 | 6:00 % 25 m 2. 13:3 10:9 
1144 9 5.5 5 эв | 6 55 | 6800 ies кВ 2% 35 13-6 10:8 
1136 9 54 ы 9:9 | 7 4 | 6900 5 ¿ 54 139 10:8 
1128 9 5:2 53 10:1 7 4 7000 * SA 41 10:7 
1320 8 51 52 | 10:2 7 23 7100 eve m ич 10°6 
1112 8 | 49 51 | 14 7 33 7200 х 5 14-7 1055 
1104 8 4-8 Ы | 195 | 7 43 | 7300 мн * 15% 10:4 
1096 8 47 50 | 197 | 7 53 | 7400 = Š 152 10:3 
1089 8 4°6 49 | 108 | 8 4 | 7500 m а 155 10:3 
1082 7 4-5 49 | 11:0 | 8 14 | 7600 inp "а 15:8 10:2 
1075 7 44 48 | 11:2 | 8 25 | 7700 ә яа 11 1011 
1068 1 43 41 | 113 | 8 36 | 1800 i5 PA 16:3 10:0 
1061 1 1 46 | 114 | 8 47 | 7900 е Sie 166 10-0 
1055 1 4-0 46 | 11:6 | 8 57 | 800 “ 22 16-9 9: 
1049 6 3:0 45 | ил | 9 8 | 8100 5 11% 9:8 
1043 6 38 45 | из | 9 19 | 8200 s 11.5 8-8 
1038 6 37 41 | 12:0 | 9 30 | 8300 a 18 91 
1033 6 3:6 4 | 124 | 9 4t | 8100 ын 18-0 97 
102: 6 35 | 43 ` 12-2 | 9 53 | 8500 iz 18-3 9:6 
1023 6 34 43 ; 12:3 110 4 | 8600 % 18-6 9-6 
1018 6 | зч | 42 ' 12-5 [10 16 | вто 18-9 9-5. 
1014 5 3:3 42: 12% |10 23 | 8800 35 19:2 9% 
1009 5 | az | 4: 128 |10 39 | 8900 | г - |105 94 
1005 5 81 | 41 | 13:0 |10 51 | 9000 .. * .. ane 19% 94 
1000 5 зы ! 40 V 131 |10 з | 9100 29 * ә» us 201 8 
996 5 30 40 | 1333 [11 15 | 9200 DA 20 * 3 204 9:3 
992 5 29 40 | 13:4 [11 27 | 9300 ва F vis t 2077 9-2 
988 5 2 39 | 13°6 |11 39 | 9400 EN ee * га 2170 оз 
984 5 2-8 39 | 137 [11 | 9500 Ж кој Ка his 21-3 94 
980 5 21 88 | 139 112 з | 9600 * T & а 21-6 94 
976 4 21 38 | 14:0 [12 16 | 9700 йн Š мн e 21:9 9-0 
972 4 2.6 | 37 | 147 [12 29 | 9800 EN га w <> 222 90 
963 4 2:6 37 | из | 12 42 | 9900 юэ 5 2 Nh 222 89; 
904 4 25 іі кіз! нээв e) аў mE] ы 37 | 14-5 | 12 65 | 10000 2 see ай سك‎ 228 8:9 


Rance Tanti for 9° 
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2-in. B.L. Guns, Marks ИБ IV, У, 


and VI—continued. 
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FUZE SCALE for 92-inch B.L. Guns. Marks I to УП. 


Based on practice of 21. 8, 97 (Minute 4316110). 


Fuze, Т. and P., middle, Хо, 54, Marks 15, IT, or ТТГ, 


Projectile, Shrapnel Shell. 


Charge (full), 161 1b., Prism! brown, ог 53} Ib. Cordite, 8120 ЗО, 
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RANGE TABLE for 9:2-inch B.L. Gun, Mark ІХ (fall charge). 


Based on Practice of 11 and 18. 7. 98, 


Minule 45,100, 


weight, 100 Ib. 


4 Muzzle velocity, 2,601 f.s. 
Charge 4 gravimetric density, 810 — а и 


оза 


naturo, cordite, size 43. Nature of mounting, barbette, Mark ИТ. 





























nature, common 81101), pointed, Jump, 7} minutes, negative. 
Projectile ) Mark IT. 
| weight, 379 1b. Corrected for gun on same level as target. 
> ! -. -. 
28 5 minutes’ ele- | Жақ 
рч 28 vation or depres- lu S a 50 per cent. of rounds 
3 > 25 Р sion alters а should fall in ° 
3 ges 4 point of impact. ms . се 
з i а. ы Ae ~ = > 
E gkE | š Зай 3 Ё 
ч , “да 5 А x 24.2 | رت‎ s 
£ | ено Е > 2 8 ЕЕБЕ! 4 2 = =< 
= ' 324 5 $ я = 5 ы а я 2 = 5 i 5 ЕЕ 
Ei zzi ° to БЕЗ z 9 (48465) t 3 8 ° БВ 
E | 585 Ey я |895 a 2 СнЁЛН)| Е š © | 8 £ z 
а 18 z а |886 a ая 4 а 5 | 8 & 
yaris, lin | yards, | yards. 8. З yarla. yards. | yards, | yards, | seconds. 
2833 13) 250 014 о 10 100 0) 19:8 0710 0:03 09:12 
по 5172 166 0:29 0 13 200 оў 2070 0:14 0-09 0724 
635 881 164 0°43 0 16 300 1 20°01 06 011 0:36 
417 20 162 06 0 1 400 11 20:03 0418 0:14 0°48 
281 229 150 032 |0" 500 1$ 20:01 | 0-21 i 0-15 0:60 
217 190 153 от | о 23 620 32 20-05 | ۶ | 0:16 0-72 ! 
7х5 171 196 1:01 0 26 700 ЕН 20-07 | 0:28 | 0-13 0-34 
245 117 154 116 | 029 | so | 2l 50-08 | 0:31 | 0-2 0-96 
207 ШЕ! 152 1:31 0 31 900 2} 20:09 | 0°35 | 0-21 1:09 
178 107 150 1:45 0 3t 1000 ЕН 2111 0 28 | 0-2 1:22 
160 98 148 1:60 | o зт | uco ЕН 21-3 | 0ч0 | 0725 1°34 
145 87 146 114 | 0 40 | 1200 3 21:4 | 043 | 0727 141 
153 . 80 141 1-60 0 43 1300 4 2116 0-47 0% 1:60 
122 73 143 2:03 09 46 1400 4 14 0:50 0:31 173 
из 6з мі 2:18 0 49 1500 4 2113 0۰4 | 9:84 1°86 
109 63 139 2:32 0 52 1600 ві 22°0 0*57 2-00 
100 60 138 247 | 0 55 | 1700 ы 22:2 | ۵9 244 
93 56 137 26l | 0 58 | 1500 5i 22:4 | 0-61 2:28 
83 53 135 276 | 1 ”C І 190 ; 6| 227 | 0863 241 
83 50 133 2:01 1 4 2000 ; 61 23 0°66 2:55 
30 48 131 3°05 1 T7 2100 ۶ 2378 0°69 | 2°69 
77 46 129 $30 | 1 11 | 20 it 23-0 | 011 | 283 
52 45 128 3:4 | а Jt | 2200 32 242 | 0°74 ! 28 
2 43 127 349 | 1 17 | зію 8 234 | 0-77 + 831 
өз 41 125 3-63 | 2] Т) 8} 23:46 | 0-80 | osr | 378 
1950 69 29 121 3°78 1 эл | “00 ay 23.3 | 0:33 | 064 | 342 
163 ° 61 37 122 3:02. | 1 2% | 2700 9 240 | 085 | 068 48 
145 60 26 123 447 | 1 31 | 2300 9} 24:8 | 093 | 0-71 3-73 
mm КА 35 °з 4-21 1 33 | 2900 9% 215 | 090 | 0°14 3°83 
mit 55 33 121 4°36 1 33 | scvo | 10} 248 | 092 | 078 | 4°03 
any 5з 2 120 м 141 3100 101 2370 0701 0:81 | 98 
уях 50 30 119 45 | 1 45 | 3200 | n 0:0; | 0-55 | 434 
1505 E 2 115 4:80 | 1 4 3500 | 1: 100 | 0589 4°50 
1820 47 23 117 4:4 | 1 53 | 3100 | 11 103 | 0:3 ۸ GU 
1523 45 27 116 5:09 1 56 2500 ұз 1%5 0-93 ТЭЭ 
3820 33 26 115 5:3 | 2 о | 360 ! 1°08 | 1:07 4:08 
105 41 % 114 533 | 2 4 | 3700 ; 140 | 1:07 nel 
1192 40 2t 113 $52 2 8 3500 t 1:13 гізі 5330 
1118 33 23 112 507 | 2 12 | 3900 117 | 197 56 
Mt м 22 111 5:81 | 2 16 | 0 1:20 | 152 5:02 
Mo 85 21 111 506 2 19 4100 141 1723 1°23 0 
Mal 33 20 110 еп | 2 за | 4200 | 15 196 | 1:3 5:903 
113 33 20 110 6:75 2 27 4370 151 1°27 1°38 6:10 
1112 at 19 1(9 6:10 з 31 4100 16 1:39 1:41 6:27 
1699 м 19 103 6:51 2 m 4500 16} 23'8 гэ ] 1-62 са 
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RANGE Tanne for 9'2- шей В.Л). Gun, Mark [X—continued. 


eee = awen ——. 
























































eu ! Рега 
. 4 5 minutes’ cle- і Зан Ң 
ь 58 vation ordepres- эзе” 50 per cent. of rounds | 
ғ $:8 .: | Ноп alters point] SET should fall in =. 
3 ors £ of impact. | 572 к; 58 
< БЁР & — 5 Bed — —— аз 
Е | ЗЕЕ | 3 اخ دا‎ š 4425 : = | 28 
Е | ssh | Š 55 8 ЗАЗ 4 = з = 85 
Е te ° = |239 & ы Ее. Ф E Е ° 55 
8 528 ° қ 12.5 Ё о کے بدا‎ 9 E] to 2 SE 
s | еѓа | g | ق‎ ЗЕ 31431 4 5 | (4 £ | ВЕ 
ш ERU я в jd Èj ш а |% 3 д = = & 
= "он - —— ee чао мати ———— — — — 
I I 1 
f.s. yards, lin | yards, | yards, o 7 ! yards, | | yards, | yarda, | yards, | seconds, | inches, 
n 30 » юэ 459 2 39 | 4000 8 | ээ 120 [E 6-40 0 
2 Е 17 10 جم‎ f 2 43 | 4700 i 9'{ чо 6*7 
1658 °з 17 | 107 бх | 2 ат | 4800 177 | 29% | oru» 81 
1641 21 16 106 7:13 | 2 51 | 490 18| | зол | 137 1:10 
1631 2 16 | 105 727 | з ба | 000 18; | 304 | 0 Г 
1613 25 15 1(4 тчэ | з ба | 5100 19 30% | 1:54 745 
1606 25 lh | 103 | 756 | 3 4 | 5200 195 | 3111 | 8 1:63 
1594 24 l4 102 111 | з в | 5300 20 | за | 1362 781 
11 2 14 101 785 | 3 12 | 5400 зо: | 81-8 | 1'66 799 
1204 23 14 | 100 3.00 "1 00 2 83% 170 D 817 
1335 22 13 99 844 | 3 21 | 0 21} | 32:6 | 144 | 3 3.36 
112 22 13 он 823 | 4 2 5700 5 53:0 | 1:77 | 2°62 КЕП 
1229 21 13 17 8:13 | 3 20 5800 22} . 834 1550 | 274 
м? 20 12 t 8:5 | з 34 | 5900 2 жн | Lest | 2550 
1:01 T 2 “5 | 3-73 | 3 39 | 6000 234 | мо | 1733 | 2-99 
1392 2 32 93 | 7۶7 3 41 6:00 21 3110 1:02 3°10 1155 
1190 20 12 өз 9401 | з 49 | 6200 24) | 350 5 | aus Hu 
на 19 11 м 9:16 3 53 6300 2h 35:4 3°37 ths 
1453 18 п % 9° 3 53 | 600 | 234 | 2558 352 ич 
nu 17 11 59 | 945 | 4 4 | 600! vj 36:3 3°63 ТҰ 
: 17 30 53 | meo | 4 10 | вор ; ww | 3656 3-83 
Д то: 8 кт 954 | 4 15 | 600; > 3i 4°00 
16 i 10 86 0-0 4 20 esta ; 201 310 416 
3! 16 10 S) | 10°03 | 4 25 | G00 ] 23 33.0 434 
E ы 9 ва [10:13 | 4 3) | 7000 оар | 284 450 
1 
2 9 a 210532 | 4 36 | 7100 | 29 338 | 231 | 4770 
Д 15 з 311046 | 4 42 F200 vot | за | 2-8 | 4:89 
33 15 " 81 11040 | 4 47 | тасе | 30 заб | 212 5703 
3 15 9 89 -13435 | 4 53 ; TCO | ہم‎ 40:1 , 246 | 5-23 
: 1t 8 791059 | 4 aD | 7500 Эн 407 | 251 | 547 
: 7 8 і8 пі | 5 6 і 7009 * 41% 
: 13 8 17 [паэ | 5 и то ew] 8 
x 11 i 56 111531 | 5 18 Í ۵۷ на 42.3 
: 11 7 LEG ТЫ а | зо 2 4241 
n 7 74 pu | 5 30 | 8000 ai 43°2 
| 11 1 13 T: | 5 37 | 09 ss 437 ЦЭН 
ЕТ n 1 2 ٥ص‎ 5 43 | $200 21: 443 1241 
25 1 7 71 24 5 49 ! RIOD а 418 3 12% 
10 ° il f 56 | sito * 454 | 286 E ug 
78: 10 6 10 ЁС 6 4 | 8000 5б 4579 й f Hes 
1223 10 6 70 zat] o | ваю | Ж 46:5 | t xi ит 
1213 10 6 69 392 | 6 18 | N00 | .. ато | а“ nr 
Ізі 10 6 és [13 G #5 | 8300 се a А "T 
Ut 9 5 67 6 32 | 8900 “12 sg 
1155 9 5 67 з. 6 39 | 9000 ы 48'8 |; 4 из 
155 9 5 бв 4 | в 46 | 9100 4% 403 | 3523 | 905 nem 
1167 8 5 65 | 6 ö1 | 5200 "i 498 | зо |1050 d. 11 
1150 8 5 б DE з 1 | 9x0 | .. | юм | аз? 1083 | 16: | 114 
1120 M 5 G + ; pi pito за 51:0 | 3-448 | 1703 | 164 ПЕ 
1112 8 5 63 4 2 11% | 9500 ЭХ 516 | 2:02 | 1143 | 17.10 110 
3: 9 ; | то 00 as өз | 3°61 ! 11:84 | по 10 
ا‎ : 1 2 1% | “| sa | sao |1243 | irei | юэ 
MIS 1 4 1 ; 40 9300 44 па 4101 | 12763 17:00 107 
по 7 4 во 1 43 “соо * ۸0 Bes | 13°05 18411 10° 
Mos 7 4 па 1 نٹ‎ | MOO.) s ЕТЕ 4:00 | 35 | 13:45 10-4 
; h «49 | s 5 |10100 * 55:0 | 4°10 [13:87 | 13°73 104 
1039 1 i E л | 8 14 | 10200 | se 25.6 32 (на: 10:00 104 
1082 7 4 $6 (н | x 22 11009 © u | 362 | 422 11110 | | 15 
1075 6 4 55 [15:13 | 8 31 0 2 568 | 446 |152 | 10% 
1069 6 4 55 1527 8 40 | 10500 ase STR | ая 25 10°} 
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Rance Тавге for 92-inch В.Г. Gun, Mark 1X—continued. 


















































| зря joes | 
| 3 ад 5 minutes’ ele- ЕРЕ 

ы тек vation or depres- lo Se." 50 per vent. of rounds 

* | e^ e J sion alters IE a7 should fall in э. 
š eee = | point ot impact. (B 4! ES 
5 еж 5 ЕРЕН 4 Ё 
< 58 8 — А 8 қ 6 pel 
te 2 5 z oS". ы Еш 
5 ЖҰЗ з |» * е (885 : = "te 
8 | #5 | з ; پا‎ al 8 а (48585) 4 8 Ё 5 НЕ 
z “758 в (8. 2 5 8 Baz s = a Š | 52 
8 «зё š B |5655 & 5 ВЕД! 8 2 % 8 | ËF 
а | & a а 12 Ё| 8 Я |9 i a 5 Ё й | & 

| 
Г.а, yards, 1 in | yards, | yards. | 9 ؛‎ | yards, | yards, | yards, | yards, | seconds.| inches, 
1063 б 4 5-42 8 49 | 10600 | s 58'0 | 4°70 | 16-00 20°17 10'0 
1057 6 4 53 15°56 8 08 | 10700 m 58% | 4'83 | 16°43 20°46 10'0 
1051 6 4 53 15:71 9 8 10800 59:2 497 | 16:81 20°75 9% 
1045 5 3 52 15:86 | 9 17 10900 29:98 5:12 | 17:32 21:04 9. 
1039 5 3 51 16:00 9 26 | 11000 | .. 0)3 5:2 12777 21:31 9 
1034 ; 5 3 50 | 16-15 9 36 | 11100 .. с0:8 5742 ۹4 21:65 97 
1029 | 5 3 49 | 16:29 9 46 11200 | .. 015 5“ 18°70 21790 97 
1024 | 5 3 43 16:43 9 55 | 11300 m 62:2 | 576 | 19727 22°27 НЕЦ 
1019 5 3 47 16:58 | 10 5 11400 | مه‎ | 62:8 5:92 | 19°63 22°59 9.6 
1014 5 3 45 16:23 | 1C 16 | 11500 | .. 634 6:10 | 20°13 22 0 9:5 
} i 

1005 5 3 45 | 16°83 | 10 25 ! 11600 e 61:0 | 6:27 | 20°60 | 1 9*5 
1004 | 5 3 44 17:02 (10 36 : 11100 | s "04 | 6:45 | 21:07 23:52 94 
1000 | 5 3 44 19:17 119 46 0 m 65:2 6:64 | 21757 23:53 9 
995 4 3 44 17:31 110 57 , 11900 we | 65°8 | 6'83 | 2207 274714 "4 
990 ! 4 3 43 1146 11 8 ! 12000 m 66°5 1703 2۰ 2144 92 
986 4 3 43 1700 11 19 | 12100 .. | 67-1 7°23 24°75 9-3 
931 4 3 43 1115 i п 30 , 122 | | 0611 142 25:06 9:2 
917 4 3 42 | 17°90 :1 41 | 12300 .. 684 7:02 | 25°37 9*1 
973 4 2 42 13:01 |11 53 | 12400 .. | 6070 7'83 25°69 9*0 
969 4 2 al (1848 113 6 11200 | “ | 696 | 8°05 26:00 | 990 
965 4 2 40 18:33 2 16 |12 m 10-2 | 8:25 26°31 89 
961 4 2 39 1847 (12 28 12700 .. 1058 | 850 26°63 80 
957 4 2 38 18:62 j 12 41 | 12800 .. 715 B74 26°95 88 
953 3 2 38 18:160 | 12 Бі | 12900 Md 12:0 | 9-00 27°27 88 
919 3 2 37 |1890 113 7 | 13000 -- | 7:6 | 9:25 21:09 87 
946 3 2 37 | 19:05 | 13 20 | 13100 ... | 73:3 | 970 2791 87 
943 3 2 36 19:20 ; 13 33 | 13200 .. 1978 9°75 28:23 87 
939 3 2 36 10533 | 13 46 | 12200 we | 7455 | 10°00 28°55 8% 
930 3 2 | 1195349 (11 00 ) 13100 ase 15°1 | 10°28 28°37 8'6 
933 3 2 35 (10:63 | 14 14 | 06 .. 157 (1055 29°18 8% 
929 3 2 35 19°78 | 14 28 | 13600 m 46k | 10°82 29°50 8:5 
924 3 2 34 1993 | I4 42 | 13700 m 411 11:41: 2184 84 
919 3 2 3+ 20:07 | 14 56 | 13800 .. 77 | 11:40 30°20 84 





The proportional resistance to penetration of wrought-iron, compound or mild steel, and 
Harveyed armour, may be taken roughly ns 1 : 14: 2. 

А. 9'2-inch common shell, with a velocity of about 2,000 f.a., may be expected to perforate about 
6 inches of Нагусуей armour, if struck direct; or about 5 inches ut 30° to the normal. 

Under similar circumstances, u» 9°2-inch armour-picrcing shell may be expected to perforate 
about 9 inches and 7 inches Harreyed armour, and it would probably perforate 9 inches of compound 
or mild steel armour if struck direct or at an angle of 80° to the normal. 
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RANGE TABLE for 92-inch B.L. Gun, Mark IX (three-quarter charge), 
Based on Practice of 5.12.08. 





Minute 46,518 ПГ. 


weight, 75 lb. 
Y — .._ 10870 ) 
Charge4 gravimetric density, — Muzzle velocity, 2127 f.s. 
































nature, cordite, віго 44. Nature of mounting, barbette, Mark III. 

nature, common shell, filled. Jump, 74 minutes, negative. 
Projectile 

weight, 380 Ib. 

| 53 " lnu lew: ня 
D © tion or deflection 85 50 per cent, of rounds 
z Жы ” мин point of 24 5 Мы fall in 
3 85 mypact, A. 
£ | ве“ š š ЕЗ" Е 
ы |“8Е| 8 A ° E> 20 
а |4298] 4 к el š БЕР 4 I 
З . = . м °. 4 س‎ 

š lees] اج‎ Ё ڑا‎ а 
5 252 8 E a 5 2 4 Бай B £ © B 
2 18 a a 14 2| а я [а 3 a я Е 
fs yards, | lin yards, | yards, | ° ٤ہ‎ yards. yards, | yards. | yards, | кеса. 
2111 | 955 3 125 0°14 | 0 10 100 1 Ex Du 7 0:14 
2090 | 620 312 | 125 02 0 14 200 гы PS * 0:23 
n 35 215 124 0:43 | 0 18 200 il * ¿ë 0:42 
5046 | 273 164 123 0'58 | 0 22 400 11 pa * e 0-56 
2026 | 228 137 122 0:72 | 0 26 500 2 ais эн = 0 1 
2006 | 191 115 121 0:87 | O зо 600 2 9 0:5 | 0-03 .| 0-86 
1986 | 1 98 120 1:01 | 0 3 1 2 10 0.5 | 0-10 | 1-01 
1966 | 143 86 119 116 | 0 38 800 3 1 06 | OL | 146 
1948 | 127 76 8 131 | 0 42 200 3} 1l 0.6 | 014 | 131 
1930 | 115 69 | 117 145 | 0 46 | 1000 4 12 06 | 047 | 147 
1911 | 103 62 | 116 1°60 | о 50 | 1100 4 12 0:7 | 0:20 | 1°63 
1593 95 57 115 174 | 0 51 | 1200 41 13 0:7 | 0:22 | 1-80 
1875 87 52 3 189 | O 58 | 12 5 13 0:7 | 025 | ٣ 
1857 80 48 | 1m 2:00 | 1 2 | 100 5} H 08 | ovo | 2:14 
1811 15 45 10 218 | 1 6 | 1000 6 14 08 | 0:32 | 231 
1825 10 42 19 2:32 | 1 10 | 1600 сі 15 08 | 0.26 | 248 
1809 65 39 1(7 247 | I 14 | 1700 6i 16 09 | 040 | 2°65 
1793 61 37 106 261 | 1 18 | 1800 7 17 09 | 044 | 2:82 
1777 50 35 101 276 | 1 22 | 1900 ті 18 0:9 | 0% 2-08 
1701 55 33 102 291 | 1 26 | 2000 8 19 0:9 | 0557 | 3:15 
1746 51 31 100 3:05 | 1 зо | 0 8} 19 1:0 | 0:63 | 3-32 
1731 48 20 99 32 1 35 | 2200 5 20 10 | 0:69 | 3:00 
1716 45 27 98 4°34 1 40 200 9 21 11 0:75 240 
1702 43 26 96 349 | 1 45 | 2400 9) 21 11 | osi | 5 
1687 41 25 95 3°63 | 1 60 | 2500 | 10 22 11 | 0:88 | 4°02 
1672 40 24 03 378 | 1 56 | 2000 | 104 23 12 | 995 | 419 
1658 33 23 92 3:02 | 2 1 | зо | 11 23 17 | 202 | 4°37 
1645 37 22 91 407 | 2 7 | 2500 | 11 24 12 | 170 | аз 
1631 35 21 90 421 | 2 12 | 2900 | 11 24 1:3 | 14 | 473 
1617 з | 2 89 4°36 | 2 18 | 3000 2 25 із | 125 | 49: 
1603 и | 19 87 ча | 2 23 | 3100 | 12 25 13 | 1928 | вп 
1590 зі 19 нб 465 | 2 98 | 3200 | 13) 26 14 | 10 | 550. 
1576 30 18 85 40 | 2 33 | 330 | 13 27 14 | 1345 | 5:43 
1563 | 28 11 вз | 494 | з 38 | 3400 | 14) 28 14 | 1°60 | 5:06 
1550 | 2 1 2 509 | 2 43 | 3000 | 18 28 14 | 1970 | 5:85, 
1537 27 16 al جوم‎ | 2 49 | 3600 | № 29 15 | 180 | 6.05. 
1524 26 16 80 nus | 2 ба | зго ы 99 15 | 190 | 624 
1511 25 15 $ یہ‎ | а 0 | 3500 | 16} 2 15 | 20 644 
1499 | 25 15 77 | ве | 3 6 | 2000 м 20 16 | 23 | GG 
1487 24 14 46 5:81 | з 29 | 4000 | 17 31 16 | 22 6:85 
1475 23 14 15 5:06 | 3 18 | 4100 | 17 31 16 | 23 1:05 
3464 22 13 74 еп | з 24 | 4200 N 52 16 | 24 13 
1455 | 21 13 73 | 625 | з 30 | 42 ізі 2 17 | 25 1:46, 
1442 20 12 13 040 | з зб | 4400 | 19} 83 17 | 256 7°67 
1431 20 12 з» 6'54 3 42 4500 20 33 17 2:8 71:33 
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Rance Tague for 92-inch В.Г. Gun, Mark IX—continued. 






















ov ШТ; 

p 5 minutes" eleva- 1555 
E ge Поп or deflection 865 | 50 percent. of rounds 
i 13 УЕ | , | alters point of EL should fall in 

9. 

t 458 ў impact | ГЕР | z 
s [заг] 4 i| š БЕ š 
£ 82 кы! > = Еј | Bara . д өз 
Е тая ч 4 5 рамы а 5 4 5 
4 4% z 5 | HES & * 5 v 
$ اهشو‎ 8 s| 1 az) š | š | 3 | š 
ЕЗ я 2 РА i Ë - а | 5 я 



































] 
yards, lin | yards. | yards, | * 7 yards, | yards, | yards, | yards. | secs, 
19 11 71 6:69 | з 48 | 4600 | 20) M 17 3:0 | 8°09 
18 11 11 6°83 з 54 4700 | 21 | 34 18 81 8°29 
18 il 70 6:08 | 4 1 | 480) | 21 35 18 3:2 | 0۰ 
17 10 69 718 | 4 7 | 4900 | 22 35 18 3:4 | 8°72 
17 10 69 1:21 4 13 0000 | 22] 36 1.8 3:6 8:91 
16 10 68 7:42 | 4 19 | 5100 | 23} 36 19 38 | 915 
15 9 68 1:56 4 26 5200 24 357 1 19 4'0 | 9-37 
5 9 67 7:71 4 33 5300 241 87 | 1°9 4۰1 9:58 
15 9 67 1 85 4 40 5400 25 38 1:2 4:2 9°50 
14 9 66 8:00 | 4 46 | 5500 | 23] 38 2-0 4*3 | 10-02 
14 8 ce | 844 | 4 53 | бе | 26} | 39 20 | ач [104 
13 8.! 605 8:20 | 4 59 | 6700 | 201 39 2-0 46 | 1018 
13 8 65 843 | 5 G | 5800 | 274 29 2:0 49 | 10-08 
13 8 61 8:58 | 5 12 | 500 | 28 39 20 8%2 | 10-90 
12 7 64 | вла | 5 19 | 600 | 28) ю | 24 | оч [паз 
12 1 вз | 8-87 | 5 26 | 6100 2 40 24 | зе | 11-36 
lI 7 63 901 | 5 31 | 6200 | 2 40 2-1 57 | 11°60 
1 7 62 9360 | 5 41 | 6300 > 40 24 58 | 11:82 
И 7 62 9:30 | 5 49 | 6100 EG 4l 2:2 5:9 | 12. 
10 6 61 945 | 5 07 | GC | .. 41 22 62 | 12:33 
10 6 61 9-00 | 6 5 | 6600 ВЕ 41 22 6:5 | 12:58 
10 6 60 9-74 | 6 13 | 6700 s 41 2:2 6-8 | 12-83 
10 6 60 9-89 | б 20 | 6800 = 41 22 72 | 13-08 
9 | 6 6 10:03 | 6 28 | 6900 : 41 2-2 75 | 13:34 
9 | 6 59 [10-18 | 6 37 | 7000 2% 41 2:3 7.8 | 12:60 
9 6 58 | 10°32 | 6 45 | 7100 s 41 2:3 8'1 | 13:85 
8 5 58 10:46 6 ۹ 7200 .. 42 2.3 84 14°10 
8 5 57 |1060 | 7 1 | 72 2 42 2:3 8.6 | 14:35 
8 5 57 11095 | 7 9 | 7400 me 42 24 8:9 | 14°60 
8 5 юю | 7 17 | 7500 | 42 24 931 | 14-86 
8 | 5 55 |1104 | 7 26 | 160 | - 42 24 9:4 | 15°13 
8 5 55 [19 | 7 35 | 7700 =: 42 24 96 | 15:39 
8 5 24 11:34 7 44 7500 ... 42 24 "899 15°66 
7 5 54 пя 7 52 7900 ... 42 2:5 10:2 15:91 
1 4 54 риз | s 1 | 8000 Š 42 2-5 | 105 |1647 
7 4 53 7 | 8 10 | 8100 * 42 26 | 10:6 | 16-43 
7 4 53 |1192 | в 19 | 8200 ќа 42 25 | 107 | 16-70 
1 4 53 | 12-07 | s 28 | 8300 w 41 2:5 | 106 | 16:97 
7 4 52 [1222 | 8 38 | 8100 25 41 2:5 | 1055 | 17°24 
1 4 52 [1236 | 8 47 | 80 * 4l 2:6 | 104 | 17°51 
1 4 s2 | 12:31 | 8 56 | 8000 - 4l 2:6 | 103 | 17-78 
6 4 51 | 12°65 | 9 5 | 8700 is 41 2:6 | 10:2 | 18:06 
6 4 ы | 1280 | 9 15 | 830 us 40 2.6 | 102 (ва 
6 4 го 1294 9 25 $900 - 40 2:6 10:4 18°62 
6 4 50 [1399 | 9 35 | 9000 5 40 26 | 10:6 | 18-90 
6 3 مہ‎ [1324 | 9 45 | 9100 * 40 27 | 1078 11948 
6 3 5 14:38 | 9 55 | 9200 * 39 27 | пе |1946 
5 3 49 | 13°53 [10 5 | 9300 Ps 39 27 | 114 , 19°74 
5 3 49 | 13:67 | 10 16 | 9100 9% 39 27 | 11 | 20-03 
5 3 48 13:81 110 2 9000 = 38 21 | 6 | 20733 
5 3 48 [13:96 |10 38 | өө | ہب‎ 38 2% | из | 20-63 
5 3 48 | 14:11 | 10 49 | 9700 38 25 | ит | 20-91 
5 3 41 [146 [11 9800 25 37 2: | 118 | 21-20 
5 3 47 |1440 | 11 10 | 9900 На 37 2:8 | 11:9 | 2149 
E 3 47 | 14°85 |11 21 | 10000 * 36 28 | 120 8 
5 з 46 | 14°69 | 11 33 | 10100 * 36 2-8 | 12-0 | 22-06 
n 3 46 | 14°84 | 11 45 | 10200 2 35 2:8 | 12:3 | 22°34 
4 3 45 | 14:98 | 11 | 10300 .. 33 2.8 | 126 | 22-62 
4 3 45 | 1513 | 12 10 | 10400 * 35 28 | 129 | 22-90 
4 3 н [1527 [12 23 | 10500 EX 34 28 | 13:2 | 2348 


Ü —‏ تسس سے 





Remaining velocity. 






feet high range must 


To strike an object 10 
te known within 
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Лоре of descent, 


: 


| 


оок 


кг NNN 


I ' 
А minutes" eleya- 












tion or deflection 
alters point of ' 
impact 





yards. | yarda 
43 15:42 | 
42 15°56 
41 1571 
40 15°86 
39 16:00 








ELEVATION. . 


















Fuze scale for fuze Т, 
and P. middle No. 54, 
Marks 1“, IJ, or HI. 


50 per cent. of rounds 
should fall within 


Length. 
Breadth. 
Height. 





yards, | yards, 
34 28 
33 2.8 
33 29 
32 29 
32 2:9 
31 29 
31 29 
31 29 
30 29 
20 2:9 
29 29 
29 30 


n 2 








Time of fight. 
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RANGE TABLE for 9:2-inch B.L. Guns, Marks IX and X. 
‚ (Composite Full Charge). 


Based on Practice of 16.7.00. 


40185 
9355 





Minute 49,687 1. 









































weight, 103 lb. 
Ба. ۱ 
Charge gravimetric density, чудо Muzzle velocity, 2643 f.s. 
99 Ib. cordite, size 44; and , 
{nature 4 | 2 3 1 Nature of mounting, barbette, Mark 111. 
з ” $ 
nature, cast steel, pointed, com- | Jump, 7} minutos, negative. 
Projectile | mon shell, Mark LI, P PUE 
weight, 380 Ib. 
| 83 5 minutes’ | gee 50 per cent. of 
5 68 4 шан arg : ہیں‎ Р Ё 
= 15 ; election alters 5”. should fall In 
š |8 bz В | point of impact, | 5 52 - А ЗЕ 
2 aT D д = 
ария: | zs 224 з | ве 
е ох т >= е та -а i ч 2 
а |49251 - == Ё : 3449 ; a - $ Ë 
з [няя] 9 $ 55 2 ы een] я = 3 ° 3 
а (284 а, 2 | 8 [s837-| & | 3 [2] е پا‎ 
8 |*$ в са Ё 2 ЕЕ . É š > Е 
ч 298 2 а eu 3 4 SER Ч ы © 4) 
а jé 214 >5 t 2 A & |= е |А 
f.s. | yards. | 1 in | yards. | yards. | ° ‘ | yards, | yards, | yards, | yards, кененің ins, 
2616 | 2355 | 1431 232 0-14 0 n 100 °... ө“ ... m 0411. | 32°55 
2192 | 1145 687 0 0:29 0 14 200 $ .. on . 0°23 | 32°12 
2568 767 460 228 0:43 0 16 800 3 .. .. . 0°35 | 81:69» 
254 віз 343 226 08 0 19 460 ... .. - 047 | 31°26 
2520 485 275 224 0°72 0 21 500 1 .. .. .. 0:59 | 30°84 
2496 382 229 252 0:87 0 24 600 7 20°5 | 0:25 | 0°15 | 0"11 2042 
2472 927 196 220 101 0 26 700 1} | 2071 0728 | 0716 | 0'83 | 3003 
2448 281 169 218 1:16 0 29 t00 2 20.8 | 0'31 | 0417 | 0°95 | 29°63 
2424 248 149 216 1°31 0 3l 900 21 209| 0'35 (0418 | 1707 | 29-23 
2400 220 132 214 145 0 34 1000 2 21-1 0:38 | 0:19) 1:19 | 28-83 
2377 157 118 $12 1:60 0 26| 1100 3 21:3| 0°40 | 0°20] 1°31 | 28:45 
2351 178 107 210 1:74 9 39| 1200 л 21.4 | 043 | 0:22 | 143 | 28 03 
2332 163 98 208 1.89 0 41 1300 33 21.6 | 041 | 2 1:55 | 27°63 
2310 152 ві 206 2°03 о 44| 140 4 21-7 | 0°50 | 0:26 | 1°68 | 27:23 
2288 110 84 204 2718 0 46 1500 4 2178 | 0°54 | 0:23 | 1°80 | 26:84 
2261 130 78 202 2°32 0 49| 1600 4} 22:0 | 0:57 | 0°30] 1°93 | 26:46 
2246 120 12 200 241 0 51| 1700 5 22.2 | 0°59 | 0:32] 2°06 | 28:02 
2225 2 67 198 2°61 0 54| 1800 5} 22:4 | 0:01 | 0:34 | 2119 | 25-70 
2205 105 68 196 276 0 57| 1900 5 22:5 | 0:62] 0136 | 2:32 | 25:35 
2185 97 58 194 2:91 1 0) 7000 5} 22:6 | 01:06 |0:38 | 2:46 | 25-00 
2165 90 5t 192 3-05 1 3| 2100 ој 22-8 | 0:69 | 0'40 | 2°60 | 24:05 
2116 85 51 190 22 1 6| 2200 O} 230| 0-71 | 0°43 | 2°74 | 24-30 
2127 80 48 183 3°34 1 9] 2300 6 23:2 0:74 | 0748 |. 2:88 23°96 
2108 75 45 186 3:49 1 22; 2100 7 23:4 | 0:77 [051] 3:02 | 23-63 
2090 71 43 181 3-63 1 15] 2500 i 23.6 | 0°80 | 0°55 | 3:16 | 28:81 
2072 67 40 182 3°78 1 18| 2600 8 23:8 | 0.83 | 0:59 | 3°30 | 23:00 
2055 63 33 180 2:92 1.21 2700 8 24°0 | 085 | 0.63 | 3°44 | 260 
2038 60 36 118 4:07 1 24| 2x0 ві 24°3 | 0588 0°68 | 3:59 | 22-38 
2021 57 34 276 4°21 1 27 2900 9 2155 | 0°90 | 0°73 | 3°73 22 
2004 64 92 174 4°36 1 31 | 3000 9} 24°8 | 0°92 | 0°78 | 3°88 | 21۰80 
2058 52 30 172 4°51 1 34| 3100 10 2570 | 0°94 | 0-83 | 4°03 | 21-53 
1972 50 29 170 4°05 1 38| 3200 10} 25"2 | 0°97) 0°88) 448 | 21-22 
1956 48 28 163 4°80 1 411 3300 10} 25°5 | 1°00 | 0°93 | 4°33 | 20:97 
1940 46 27 166 4°94 1 45] 3100 li 207 1۰03 | 0:98] 4°49 | 20-72 
1925 44 26 164 5:09 1 48] 3500 1% 260] 1°05 | 1°03 | 4°64 |2047 
1910 42 25 162 5°23 1 52] 3600 12 26'2 | 1°08; 1°08} 4:80 | 20-22 
1895 40 24 160 5:38 1 55| 3100 12 26.5] 1°10 | 1*14 | 4:95 | 19°97 
1880 38 23 158 5:52 1 59| 3800 1; 208| 1:13 | 1+40 ön 19:73 
1865 87 22 1:6 5°67 2 г] 3900 13 210] 1°17 1°26] 5727 | 19:50 
1850 | 35 21 154 5:81 2 6] 4000 1: 27:3] 1720 | 1°32] 543 ] 19:2 





Remaining tclocity. 
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Rance Tage for 92-inch В.Т. Guns—continued, 


— n" —Q — 





























2 3 6 minutes’ EE 50 per cent. of 
EE elevatlon or 25,9 rounds 4 
Jes | „; | defection alters M m should fall in ef 
6 £ | point of impact, SSS | — ===. 4 42 
BEE] š : "Nr | 5 |55 
onf| Š ыт 5 Seca . а |833 
ж به | کک‎ ай Е 4 зам, a a 2 реј 8 
Baa ° 29 < ы ova = я ° ЕЕ 
seal 2] 8 | бај 5 | F SE. $| 3 [2] 8 |8 
ё" “| а Е 58 a ate Low а д E (4 
yards. | 1 in | yards, | yards, | ° / | yards. yards, | yards. sind seconds. ins, 
20 2 *06 2 9] 4100 14 211 1:23 | 1.38 | 5:50 | 19:05 
33 20 150 61 2 13 4200 1% 2179 1:20 | 1:45 5:75 18:84 
2 19 148 6 2 16 4300 143 23°2 1:27 | 1°52 | 591 18:62 
31 19 146 6°40 2 20| 4400 15} 28°S | 1°30 | 1:59 | 6:01 1841 
30 18 ні 6*5 2 23| 4500 154 ?8:8 | 1°33 1°66 , 6:23 | 18:20 
30 18 142 6:69 27) 4600 10 29.2 | 1°36 | 1:74 | 640 | 18:00 
29 11 140 


31 | 4700 16} | 295] 1°40 | 1-82 
35 | 4800 17 29°8 | 1:43 | 1:90 
39 | 4900 17} | 3011 147 1:98 


24 
222 
























2 19 | 5000 21 33-8 | 1-34 2°78 | 8-58 | 15-75 
20 2 114 . 23| 6000 22 342 | 1:88 | 2-36 | 8°76 ! 15:69 
19 12 112 8:81 ?7| 6100 22 31:6 
19 11 111 | 9-01 
18 11 по | 6 
18 11 109 | 9-30 2 
17 и 08 | 945 45 | 6500 2i} 36-3] 2-09 | 3440 | 9°68 | 11:99 
7 10 10? | 9-60 50 | 6600 25 36.6 | 2-18 | 3.52 | 9:88 | 14:88 
17 10 106 | 9°74 54| 9 25} 3141 | 217 | 3°64 | 10°07 | 14773 
18 10 105 | 9:89 59 | 6300 26 3:76 | 22l | 3°77 | 10727. | 14:08 
16 10 104 | 10:03 4| 6900 264 38-0 | 2:25 | 3:91 | 10:46 | 14-88 
15 9 103 8 9| 7000 27 33-3 230 | 4:06 | 11:66 |1448 
15 422 | 10°85 | 14°33 
15 101 | 10°46 19 | 7200 28 39°3 | 2°38 | 4:38 | 11°05 | 1472 
15 103 | 10:60 24 | 7300 28} 35-3 | 2°42 | 4°54 1124 | 14720 
15 99 | 10-75 29 | 7400 29 40-1 | 246 | 470 [1144 | 14°11 
1$ 93 | 10°89 34| 7500 29} 40-7 | 1ن2‎ | 4°86 | 1163 | 14°02 
14 97 | 11°04 40 | 7600 30 41-2 | 2°55 | во | 11:83. | 13:93 
14 об 9 45 | 7700 бе 41-7 59 12:03 | 13°84 
13 95 | 4+ ы | 0 NS 42:2| 2°63 12:23 1086 
13 94 | 1148 57 | 7900 = 421 “66 12°43 7 
13 93 | 11°63 3 | 8000 до ө2) 250 12703 | 19:09 
12 92 | 11°77 9] 8100 ex 4317 74 12:84 ٤6 
12 90 | 11°92 15 | 8200 * 44°3 8 13:05 | 13:42 
90 | 12:07 21| 8300 ç 48 : 13:26 | 13:33 
0 


$2à2 





жоо GALS аба 


© Фә 


502 





35 | 9500 61-6 | 3:52 


бей t 








o‏ ب ې 000000 ---- نہ ہوہہ وہہ ہہ сл‏ یىی 
e‏ 
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e 0000] “o ي‎ ٥و‎ 
ہہ وہ5‎ 
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2% 5 minutes’ š ЕЕ 50 per cent, of 
Ë. $ Ba elevation or 273 rounds d 
۲ ШЕГЕ . | deflection alters КЕЈ: ДЕ should fall in 5 
$ |5 ЗЕ | Б | Polntof impact. $ ЊЕ اچ ي‎ а, ПЕВА 
ЕРТЕ. =| ж 545 | š 28 
о | т >= 2 4248 š 55 
g 1295| 5 Яя Ë 3855 : { ge 
“8 5884| 5 | + | 45| 4 4 сЗЯ £ || з я 
33 8 |?) 4 | |р? 18 58 
* о v < гв ` 
й ۵ (| а jes] ñ á |. ў [а fala (4 
П | 1 à 
1.8. | yards. | 1 in | yards, | yards. | ° | yards, yards. | yards. ЛЕҢ seconds | inches. 
1238 | 8 5 13 |14:68 | 7 14| 10100 - 55-0 | 4°10 | 11-0 | 17-41 | 11*82 
1231 8 5 T2 | 14°84 1 21 | 10200 .. 55% | 4:22 1149 17:66 11°74 
1224 8 5 12 | 14°98 1 28 | 10200 .. 202) 4°34 | 1156 | 17:91 11°66 
1217 8 | 5 11 15113 7 35 | 10400 . 568) 4'46 | 11:90 6 11:58 
120 8 a 11 15°27 1 42 | 10500 .. 57:3 | 4°58 | 12^ 11 11°50 
1203 8 5 10 | 15°42 7 49 | 10600 m 58:0 | 4701127 | 18°67 (1142 
1196 ' 7 4 69 | 15°56 1 56 | 10700 88:0 | 4:83 |1341 | 18:93 | 11:34 
1189 | 7 4 68 15'71 8 3 | 10800 59:2 | 4°97 | 13:5 9 11°27 
1182 ] 7 4 67 15°85 8 10 | 10900 .. 59.3 j 6°12 | 18:9] 1945 11:19 
1115 | Т | 4 00 | 16°00 8 18 | 11000 . 60*3 | 527 |14:3 | 19772 1112 
1168 7 | 4 65 ۹ 8 25 | 11100 60.8, 542 | 14:7 | 19:99 | 11:05 
1101 1 {| 4 G4 16°29 з 33| 11200 “ 61:50! 6708 | 15-1 | 20%26 | 10:08 
11: T. | 4 63 16:43 8 41 | 11300 ase 62:2; 0'76 | 15:5 | 20°54 | 10°91 
1147 | 7 | 4 62 16°68 8 49| 11400 T 62:8 | 6°92 | 15:9 | 20:82 | 10:84 
1140 | = |, се 61 16°72 8 57| 11500 .. 63:4 ; 6:10 | 16°3 | 21°10 10:77 
» 1 
1134 6 4 GO | 16°87 9 6 | 11600 m 61:0; 6:27 | 16:7 | 21°39 |10770 
1127| 6 4 59 | 17-01 | 9 14] 11700 22 04-61 6-45 | 17:1 | 2198 | 10:63 
1121 6 4 5 11:16 9 22 | 11800 | m 65:2, 6:64 | 1775 | 21°98 | 10:56 
1114 6 4 58 | 17°30 9 31 | 11900 | .. 65:8 | 6°33 | 17:0 | 22°28 |1049 
1108 б 4 57 11:45 9 40 | 12000 | - 66:6 ¦ 7:03 | 9 | 22:58 | 10 42 
1101 5 8 57 11:59 9 49 | 12100 67:1; 7:23 | 1877 | 22°88 | 10:35 
1695 -5 3 56 11:74 9 28 | 12200 | B 671 112 | 1971 کے‎ 10:25 
1088 | 5 3 9 | 17°88 (10 7 | 12300 .. 68°3 | 7:02] 19:5 | 23:48. | 10°21 
1082 5 І 8 54 18:03 | 10 16 | 12400 2. 690! 7-53 | 19:9 | 23778 | 10:15 
1075 5 | 3 63 7 10 25 12500 m 69-6 | 8:05 | 20:3 | 24:08 | 10:08 
1069 5 3 52 18:32 10 35 | 12600 . 70°2 | 8:26 | 20°7 | 24:29 | 10 02 
1003 5 3 м 18146 10 45 | 12700 ۰ 10:81 8:50 | 2111 | 24:09 9°95 
1057 5 3 5 18°61 10 55 | 12500 ... 71:6 | 8:74 | 21:0 | 25700 | 9 
1051 5 3 49 18115 |И إ5‎ 12900 | 120; 9۰00| 9 | 25:31 | 9:82 
1015 5 3 48 | 18°90 1 15 | 12000 m 12:6 | 9°25 | 22:3 | 25:62 9 76 
1039 5 3 48 |} 19°04 |1} 22 | 13100 ... 1313 | 9:50 | 2:7 | 4 | а ба 
1033 5 3 47 | 19:19 11 36 | 13200 13:8 | 9°75 | 1 n*63 
1027 5 3 47 19723 11 46 | 18300 14:5 | 10:00 | 23:5 9 56 
1021 5 3 46 | 19°48 | 11 57 | 13400 75°1 | 10°28 | 23°9 | 26 9710 
1015 5 3 46 19°62 12 8 | 13500 m 7577 | 10755 | 24:3 | 27724 "43 
1010 | 5 | 3 45 | 19°77 12 19113600 í 1674 | 10:82 | 2477 7 9 37 
1004 5 3 45 181 12 30 | 13160 | 7741 | 11:10 | 25°1 | 27°90 ^ 80 
$99 5 3 44 |2006 | 12 41 | 18800 | - 1171 | 11440 | 2575 | 28°24 а 24 
993 | 5 3 44 | 20°20 | 12 52 | 18900 ow 38:4 | 1150 | 25:9 | 28°58 917 
983 | 5 j 3 44 | 20°35 |13 3 | 14000 m 1970 | 12:00 | 26:3 | 28:92 81 
“ ` 1 








The proportional resistance to penetration of wrought-iron, compound or mild steel, 
and Hurveyed armour, may be taken roughly as 1 : 1} : 2. 

А 92-inch common shell, with a velocity of about’ 2,000 f.s., may be expected to 
perforate about G inches of Натүсуей armour, if struck direct, or about 5 inches at 30° to 
the normal. 

Under similar circumstances, a 92-inch armour-piercing shell may be expected to 
perforate about 9 inches and 7 inches Harveyed armour, and it would probably perforate 
9 inches of compound or mild steel armour if struck direct or at an angle of 30° to the 
normal, 


2nd October, 1000, 


Charge, 


Projectile, | 
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RANGE TABLE for 9-2-inch B.L. Guns, Marks IX and X. 
(Composite, Full Charge.) 


weight, 103 lb. 


gravimetric density, 


Based on Practice of 16.7.00. 


nature, 99 1b. cordito, 


4 lb., size 31. 


nature, cast stcel, pointed, com- 
mon shell, Mark И, 
weight, 380 1, 





Minute 49,087. 1. 


78:8. 
0:351 
size 41; and | Nature of mountirg, barbette, Mark IV. 


Muzzle velocity, 2643 f.s. 


Jump, + 2} minutes, 


40185 
9259 





| Remaining velocity. 


; To strike an object 10 





feet high, range must 


be known within 


| Slope of descent, 


5 minutes’ 
elevation or 
deflection alters i 








point of impact, ' 


Vertivally 
or 
laterally. 
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= моро сосоо соооо ooooo ооооо о 


ыыы — — 


سر سم سو ——— 





Fuze scale for fuze, 

















T Em 
34 50 per cent, of й 
Ë ex rounds should fall in б š 
ای‎ з Е 
зая i “ , 8g 
5521 š d = iĝ 
esa | 2 š #1 5 ГЕ 
СЕР 5 a ы е T 
"E 3 Ë з і E 1 Е 
و کے‎ МЕ | 8 
I | VES 
ume , Yards. yards, | seconds, inches, 
сы 25 a | o | 01 6 
s * | e | 0-23 (32:12 
ЕС ا یہ‎ | 035 9 
} * = j a | 0332 06 
1 $ mo | 059 | 30:81 
H [203 | 0:28 0-16 | 048 | 30-03 
1 | 038 /0* E 03 
2 |208 | 031 9°17] 0-95 | 29:63 
2 20:9 | 0:35 0°18 | 1°97 | 29°23 
2 ?t*1 | 0:38 | 0:19 | 1:19 | 8 
з [гіз | очо 0°20] 1°31 2842 
3} [214 | 0:43 0-22 | 143 | 28-03 
зі |21:6 | 0-47 0724 | 1-55 | 27°63 
4 |217 | оо | 0-26 1.68 | 27-23 
4p [218 | 0°54 08] 180 | 4 
4 | 22-0 | 0°57 9°30] 1:93 | 26-46 
5 | 22-2 | 0-59; 0-22 | 2-06 1 26-02 
B) [224 | 061 0241 219 | 25°70 
м 122-5 | 0-63, 0°36 | 2:32 | 25-35 
si |226 | 0-66 0-38 | 246 | 2-00 
چم‎ |928 | 0°69 040! 2:60 | 24-66 
6) 1239 | оті 03431 2°74 | 24°30 
6) |232 | 054 0-48 | 2:88 | 23-96 
тъ |234 | 0°77, 091] 3:02 | 23-03 
7} 236 | 0:80 056 | 3-16 | 23:31 
s [238 | روم‎ 09 | 3:30 | 23-06 
رو‎ |240 | 0:85 0:62 | 3°44 | 2-66 
d 24-3 | 0588 0°68 | 3:59 | 22:28 
9. | 245 | 0:00] 073 | 3:73. | 22-09 
9). | 24-8 | 092 0-18 | 3:88 | 21-80 
10 250 ° и і 58 4-03 21°51 
10} | ۰+ т! 0-88 | 4°18 | 21°22 
10 25:5 | 1:00 | 0:92 | 4:33 | 20-97 
1 26-7 | 1°03 | 0°98 | 449 | 20-72 
1) |269 | 1:05 | 1:03 | 4°64 | 20-47 
12 |262 | 1-08 | 1:08 | 4°80 | 20-22 
12} | 265 | 110] 114 | 4°95 | 19:97 
12; (208 | 1°13 | 1.20 | 531 | 19-73 
13} 1970 | ۱۰17 | 1°26] 527 |1950 
13} | 1.20 | 1:32] 5°43 17 


| Remaining velocity. 
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Rance Taere for 9:2-inch B.L, Guns—continued. 








oe 

“3 5 minutes 

5 8 elevation or 

т 58 . | defection alters 

2 FE: = | point of impact. 
* 

TAE. 

м? | 3 5. 
Az 8 “- = = 
roa `Š 5 | جو‎ 
Sis) 51 Š [538 
ё 2| 8 le З 
yards, | 1 Іп, | yards. | yards. 

34 20 152 5°96 

33 20 150 6:11 

32 19 148 6:25 

3t 19 146 6:30 

80 18 144 6-54 

30 18 142 6°69 

29 17 140 6°83 

28 17 138 6:93 

27 16 136 7:13 

26 16 131 7°27 

25 15 132 7°42 

25 15 130 7'55 

24 14 123 7:71 

23 14 126 7°85 

23 14 134 8:00 

22 13 122 8-14 

22 13 120 8:29 

21 13 118 8°43 

20 12 116 8:58 

20 12 114 8:13 

19 12 112 8:37 

19 11 111 9°01 

18 11 110 9:16 

18 11 109 9°30 

1 11 108 945 

11 10 107 9°60 

17 10 106 974 

16 10 105 9:89 

16 10 104 10:04 

15 9 103 10118 

15 9 103 10:32 

15 9 101 10:46 

15 9 100 10:00 

15 6 99 10°75 

14 8 93 10°89 

14 8 97 11:04 

14 8 96 11:19 

13 8 95 "и 

13 8 94 11:43 

13 8 93 и 

12 1 92 11:71 

12 7 91 11:92 

12 1 90 12:07 

11 7 89 13:22 

п 1 83 12°36 

11 7 87 12:51 

10 6 86 12:65 

10 6 85 12°80 

10 6 84 12794 

10 6 83 13:09 

9 | 6 2 13:24 

9 6 81 13°38 
9 6 80 13°53 
9 6 79 13°67 
9 6 18 13°81 
8 5 77 13:96 
8 5 77 14:11 
8 5 76 14:26 
8 5 15 1440 
8 5 74 14:55 


NNNNN وم وج یت و‎ о 


ово 





3ا G to‏ مت G‏ 2 د دم جت соо ос одот Bere BPR соо‏ ہہ ہہ ہہ 


ELEVATION. 








Fuze scale for fuze, 





time and percussion, 
middle, No, 54, Marks 
1*, И, and 111, 


50 per cent. of 
rounds should fall in 


41414 
б 5 | 4 
Я а [я 








yards, | yards, |yards. | secon 
211 1:23 


1:38 


412 | 255| 5-0 
417 | 259 | 5-2 
42-2 | 2.63 | 5-4 
457 | 2°66 | 5:6 
432 | 2°70} 53 
437 | 2-14 | 6-0 
44°3 | 2°78] 62 
448 | 202 | 6-4 
451 | 2°89 | 6-6 
459 | 2:90 | 6-8 


4779 3°00 | 7:2 


14 | 3°05 47°6 
87111156 4872 
7*8 | 3:017 48:8 
8*0 | 3:23 49:3 
8:3 | 8:20 49:8 
8-6 | 3°37 504 
9 8141 ۵ھ 
6:2 | 3°52 51.6 
955 | 8-61 $2:2 
9:8 | 3°70 52:8 


545 4°00 2 


Time of flight. 


5°59 


wrcught iron. 


Penetration into 


da inches. 


19:05 
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Rance Tague for 92-inch B.L, Guns—continued. 



























































lou - l ۳ 
| “8 5 minutes 484 | 5 
ы | 88. elevation or СЕТ 50 per cent. of 5 
3 EXT deflection alters Т. | rounds should full in £ 
3 |554 | 2 £ Ë = 5% 
2 | SES | @ | point of impact. 5525 а ЕЕ; 
£ | “АВ J — Ass £ 5 2 
4, : Ф і 
х | cae} 3 Б 1 Ë 8323 А а 18% 
= яда] ч ; 1З.2| 8 . |8544| а a 3 ч 8 
ЖЕЗ š (Sse; 2 | 8 jS 9 || 
š |733 | Ë ts 5 | 3 [8894] P| B [3] š |š 
й je 4| 4 ја $| а | à (4 ра] Е ГА 
yards. | lin | yards, | yards. š рани yards, ۰ء‎ barón niin: 
3 5 13 14*60 7 4| 10100 m 55:0 4*10 | 11'0 741 11:32 
8 5 з 14°84 7 11] 10200 ... 55.6 4°22 | 1153 17:60 | 11:74 
8 5 72 14:08 7 18 | 10300 m | 562 4*44 | 11:6 17:91 | 11*06 
8 5 ті 15113 7 25 | 10400 ... 068 4-40 | 11*9 18:10 | 21:53 
8 5 71 15°27 1 32 | 10500 m 57:3 4708 | 12:3 1341] 11°50 
8 5 70 15:42 7 39 | 10600 ... 58.0 4°70 | 137 18:67 | 1142 
4 4 62 15°56 7 46 | 10700 г. 586 4:83 | 1311 | 18:93 | 11:34 
7 4 63 15711 7 53 | 10800 m 59:2 4:97 | 1355 |. 19:19] 11:27 
1 4 67 15 "85 8 0 | 10900 Я 59:8 5:12 | 13:9 | 19:15 | 11°19 
1 4 66 15:00 8 8 | 11000 T 60:3 6°27 | 14:3 | 19°72 | 11712 
РЕ: Яш 4 65 16:14 8 15 | 11100 .. 60-8 5:42] 14°7 | 19:99 | 11°05 
7 4 64 16:29 8 23 | 112 . 61 *5 5°58 | 1011 | 20:26 ! 10:93 
7 4 63 16°43 8 31; 11300 62-2 5°76 | 1975 | 20-54 1 
T 4 2 16:58 8 39 11400 . 62:8 6*02 | 1521! 20:82 | 10:81 
7 4 61 16:72 8 47 | 11500 ч“ 634 6*10 | 16:3 | 21°10 | 10777 
8 4 60 16:87 8 58, 11600 ae 61:0 6°27 | 16:2 | 21:39 | 10°70 
6 4 59 11:01 9 4 | 11700 " 616 6:45 | 17*1 | 21:68 | 10°63 
6 4 58 11:16 9 13! 11500 ... 652 6-64 | 17:5 | 21:98 | 1058 
6 4 58 17:30 9 21 | 11900 .. 65:8 6:83 | 17:9 | 22:28 | 1049 
6 4 57 11-45 9 30 | 12000 .. 66:5 1:03 | 18:3 | 22-58 | 10442 
5 3 51 11:50 | 9 20112100 “. "01 1:23 | 18:7 | 22:88 | 10°35 
5 3 56 17:74 9 48 | 12200 m 67:7 7:42 | 19:1 | 23-18 | 10:28 
5 3 55 17:89 9 57 | 12300 ۰ 68:3 7°62) 19:5 | 23:48 | 10721 
5 8 51 18-03 | 10 6| 12400 ... 69:0 1583 | 19:9 | 2318 | 10:19 
5 3 53 |1847 |10 15 | 12500 .. 890 | 8505|:9%2| 24-08 | 10°08 
5 3 52 18:32 | 10 25 | 12600 m 1072 8:26 | 207 | 24:39 | 10°02 
5 3 51 1846 10 35 | 12700 s. 10:8 8-50 | 21-1 | 21:69 | 9:95 
5 а 50 18:01 10 45 | 0 ... 11“5 8°74 | 21:5 | 25:00 |. 9°89 
5 3 49 18°75 | 10 55] 12900 .. 72°0 эч» [219] 25°31) 9:82 
5 3 48 18:90 [11 5113000 s. 12% 9:25 | 22:3 | 25:62 | 976 
5 3 48 19:04 | 11 15) 13100 73°3 9°50 | 22-7 | 25:04 | 9°69 
5 3 47 19°19 111 26 | 132 1378 9-75 | 23.1 | 26°26 | 9°63 
6 3 47 19:33 | 11 36| 13300 74°56 | 10:00 | 23.5 | 26958! 1 0| 
5 3 46 1948 |11 47] 13400 1571 | 10:28 | 23°9 | 26°91 9:50 
5 | 3 46 19:62 | 11 58 13500 T 191 | 10:55 | 24-3 | 27:24 | 943 
5 3 45 19:77 |12 9113600 Г 164 | 10:82 | 24:7 | 27:51 | 9:37 
5 | а 45 19:91 112 20] 137 ... 111 11110 | 25:1] 27:90 | 9°30 
5 3 4% 20 6 12 зі, 13800 ù. 1:7 | 11°40 | 25:55 | 2872 9:21 
6 3 44 20:20 | 12 42 | 13900 .. 784 | 11270 | 35:9 | 28:53 | 947 
5 3 | 4 | 20-35 | 12 53 | ною | 790 | 12-00 | 26-3] 28:92 | 9-11 
J i 
т 





The proportional resistanco to penetration of wrought-iron, compound or mild steel, 
und Harveyod armour, may be taken roughly as 1:1}: 2. 

A 92-inch common shell, with a velocity of about 2,000 f.s, may be expected to 
perforate about б inches of Нагтеуей armour, if struck direct, or about 5 inches at 30° to 
the normal. 

Under similar circumstances, а 9'2-inch armour-piercing shell may be expected to 
perforate about 9 inches and 7 inches Harveyed armour, and it would probably perforate 
9 inches of compound or mild steel if struck direct or at an angle of 30° to tko normal. 


2nd October, 1900. 
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RANGE TABLE for 9:2-inch B.L. Guns, Marks ІХ and X. 
| (Composite Full Charge.) 


: Based on Practice of 16.7.00 and 30.5.01. 





—— 3 


Minutes 43,911, 49,687 I, and 61,544 (а). 


weight, 103 lb. і 


я — gravimetric density, 255, Muzzle velocity, 2613 f.s. 
nature, 99 lb. cordite, size 41; |’ Nature of mounting, barbette, Mark У. 
and 4 ]b., size 3$. 
nature, cast steel, pointed, com- Jump, + 1j minutes. 
Projectile, mon shell, Murk II. 
weight, 380 Ib. 










































































©з Y EIS 
ы ^8 5 minutes" | 5 азы 
2 š Ha 3 —— f 8% 2. 50 per cent. of rounds Š 
mses] 2 eflection alters 3.8 z 
š 2 82 Е | point of impact, | 5859 should fall in ЕН 
P 14881 4 i Vh BL. 8 [сё 
- 2 z i ў CK 
2138212 ЭЭС ЕНЕР ; š |g 
Е8 |329 ч а w = š 34: : д : © зы 
Ed) 9| g 13.50.9 | 8 | "зеза 4 | # | а | 5 |583 
212% = ы 2658 > ° EEK ы T ! 5 ° 82 
SoS 8: 8 |Б а! 3 | 4 [5224] 4 | Е [2] £ 8 
г је +; 124) я E 5 | 8| ва |2 
Ї ' І 1 | 
1.8. | T Ж ' ` yards. | yards. ° ^" ' yards. | | yards, | yards. їнэ! весе. | ins 
i 
2019 | 28001 :0 2. 222 | ом | о | 100 | ہے‎ : аз . | 931 132-565 
2596 | 1146 ;0 5 230 0°29 0 3 200 m ... гэ 0:23 . 32:12 
2572 767 0 7j за | 04310 G 300 5 4% . | 0°35 | 31:69 
2540 ! 572 (010: 226 0:58 0 8 400 | . ... - 097 I 31:26 
222 1 435 „012 234 0-72 01 гоо 1 | . ... ... 0:59 ` 30°84 
) 1 | 
2502 | 382 | 0 15 222 0:8; | 014 600 | 1 | 20.5 0:25 (0415, 0'71 4 30:43 
243 318 (018 220 1:01 0 16 100 i 1 20°7 0:28 (01:16 | 0°83 . 30°03 
2455 214 '021] 218 | 146 | 019 so | 2 | 20-8 | 051 |0471 0-95 . 29-63 
2432 ° 239 , 0 24 216 1:21 021 900 | 24 | 20°9 0°35 | 0:18 | 1:07 , 29:23 
2402 | 22 | 027 | 214 | 145 , 021 | 100 | 23 | 214 | 0:38 | 0:19 | 119 | 28:83 
; І 
2886 | 191 ; 30 212 1:60 | 0 26 1100 | 3 | 21:3 040 1020) 1:31 ' 2343 
2361 173 028 210 1:74 0 29 1200 | БИ 21,1 0°43 | 0°22 | 1:33 ! 28:03 
7312 | 159 | 0 36 203 1:89 | 0 32 1300 3} نا' ا2‎ 047 [0:24; 1705 , 27°63 
2220 15,040. 206 2°03 9 35 1460 4 | 2147 0'50 10-25 1:04 27:23 
2298 134 (043 i м | 348 037 | 150 4l 21:8 | 054 | 0:28 | 140 ' 26:81 
i { | 
£277 125 : ٥ 46 202 2°32 0 40 1600 4} 20 057 , 0'30 | 1°93 | 26:46 
2256 |! 117 | 0 49 200 241 0-42 1100 5 22:2 0:59 10:32] 2°06 | 26°02 
7235 109 1053: 193 261 |, 045 1800 5 224 0°61 0:34 | 249 12250 
2215 102 | 0 66 196 2°76 048 1900 5 22°5 0°63 | 0:36 | 2°32 | 25:37 
2195 97 |099 191 2°91 | 051 2000 5 22% 0°66 | 0:38 | 2:46 | 25-00 
I ' 

‚ 2175 92 [1 2 192 3°05 | 0 54 2100 6} 22.8 0°69 |040) 2°60 | 24°65 
2156 88 15 10 3:20 0 56 2200 б) 230 0:71 0°43 | 2°74 | 24-30 
2137 84 | 18 183 3°34 1 0 2300 61 23.2 0°74 1048] 2:88 | 24-06 
2118 | 79 | 112 156 3:49 1 3 2400 7 23°4 | 0:77 |0:51 | 3:02 , 23°63 
2059 75 1116 134 3°63 1 6 2500 1 23.6 0°30 | 0°55 | 3:16 | 23 51 
2081 71 1 20 152 8:78 1 9 2600 8 23-8 0:83 | 0°59 | 3:30 , 23:00 
2043 68 | 1 24 130 3:92 | 112 2700 8 24:0 0°85 | 0°63 344 | 22-69 
2046 65 1128 178 4:07 | 115 2800 8 24% 0:88 |0:08| 3°59 | 22-38 
2029 62 1 32 176 421 | 118 | 2900 9 24°5 0:90 | 0°73 | 3°73 | 22-09 
2012 59 (130 174 4°36 | 122 $000 9% 24.8 0:92 [078 | 3'88 ؛‎ 0 
1995 57 1 40 172 4551 | 12 8100 10 25.0 0:94 | 0°83 | 4°03 , 211 
1979 55 1434 110 4:65 1 29 3200 тој 25.2 0:07 |0:88 | 448 .21:02 
1963 53 |143 168 4580 , 122 3300 10: 25*5 1:00 {0:93 | 4:33 , ٥17 
1943 ы |152 | 166 | 4:04 | 136 | 3400 11 25:7 | 1°03 |0981 4:49 . 20-72 
1933 49 | 1 56 164 5°09 139 3500 1% 26°0 1°05 | 1-03] 4۰04۰.207 

1 
1919 4 120 162 5°23 | 143 3600 12 26.2 1°08 | 1°08] 4550 . 20-22 
1904 |“ 46 [2 4 160 5°38 146 3100 12 2 110 11:14 | 4:05 19:97 
1890 41 129 158 552 | 150 3800 12 28 133 |1:20| 51 19°73 
18576 43 1213 156 5°67 1 53 3900 18 27:0 1417 |1%6| 5:27 . 19-50 
1562 41 (218 154 5°81 | 1 57 4000 13 | 71:8 1:20 | 1°32] 543 ,19:27 
) i 
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Rance Тавьв for 9:2-inch B.L.-Guns—continued. 

































































. |83 5minutes’ | | 58525 
2 ЗЕ * elevation or | | وت‎ 2 | 50 per cent. of rounds : 
8 [2235] ы | deflection alters | : PERE] should fall in £, 
* Ces Я | point of impact. | H 2 ада a 5 & 
Ё gh ить | Q9 9 |—— - — 4 28 
uc saj 5 i X $2.5 M ЕС 
== ы. | D з 8 884 : bes 2E 
آ2‎ За 81 51. 3.2 Е | ы |“ idg а 8 4| ك‎ |89 
85 ir. g 28 |šsE 2 2 [ната] ў | “2 ! 5 g [зЁ 
= ы i ваа Ё | 2g Ет 
Ae рн) а [2 3; 3 : а te 4 | á: 8 в (8 
4.8. yards. |° ' | yards, | yards ° | yards. | yards, | yards, |улгйз.| secs, | ins 
1849 40 |223 | 152 | 5°96 ! 2 0 | 0 14 27 | 128 | 1:33 549 [1945 
186 | 39 [223] 150 | ва | 2-4 | 4200 14 27:9 | 126 [195] 2555 | їнэ 
1823 37 1233| 148 | 625 | 2 7 | 4300 14 28:2 | r3: [152] 5:90 | 18-62 
1811 30 [233] 110 | 640 | 211 | 4400 15 2352 | 130 | 1559 во | ка 
1199 | 35 |343| Mi | 4 | 216 | 4500 151 28:8 | 1-23 [166] 6-28 | а 
1187 | зі [249] 142 | 669 | зав | 4600 16 29:2 | 1.36 | 1:74 
1775 ! 33 1254| 140 | 6:33 | 222 | 4700 164 2955 | 140 | 1552 
па, 32 [з 0| 133 | 698 | 250 | 4800 17 29:8 | 143 | 1-90 
1752 | зі [з 6[ 136 | таз | 230 | 400 17} 301 | 147 |148 
140 | 30 ізгі 134 | 727 | 2:34 | 1000 171 204 | 1-20 | 2-06 
1730 T 5 1311| із | 142 | 233 | 5100 із) 30:8 |ғы | 214 
1719 эз |323] 10 | 71:56 | 242 | 5200 d | за | 1558 |222 
1708 | 27 [зга] 128 | 1411 | 246 | 8300 19 31:5 | 149 | 2-30 
1697 26 |335| 126 | 755 | 25 5400 194 31.3 | 1.66 | 2-38 
1636 | 25 [341] 121 | 8-00 | 251 | 5500 20 32:2 | 1-70 | 2-46 
1616 | 25 |344| 122 | 314 | 28 | 5600 20} 3246 | 114 12:31 
1666 | 24 [355] 120 | 829 | з 2 | 5700 20 33:0 | 1-77 | 2-62 
1656 | 2 42| 18 | 8-43 ! 3 6 | 5500 21 334 | 150 | 0 
1616 23 14 9] 16 | sos , 310 | 5900 21 33:8 | 1:81 | 2-78 
1637 22 |416| 14 | 8-73 | 314 | 6000 22 34'2 | 1-88 | 2580 
1623 21 |491 112 | 87 | зіў | оо 9) 346 | 1:92 | 2:05 15 
1619 т |430| ші | 9:01 | 323 | 6200 23} 35:0 | 1-06 | 3:05 | 15-3 
1610 20 [азі 10 | 946 | 321 | 6309 °з} 3544 | 2-01 [3116] 90, 15°22 
1601 20 |445| 109 | 9:30 | 332 | 6100 24 3578 | 2:05 |3:28| 94) | 15-10 
1592 19 [453] 108 | 945 | 336 | 6500 24} 36°3 | 2-09 | 3-40! 9-68 | 14-99 
1533 19 [51] 107 | 9:00 | за | бсоо 25 886 | 2:13 |3:52| 9°83 | 14-88 
1574 18 |5 9! 106 | 914 | 345 | 6700 251 371 | 217 |3:04|10:01 11:18 
15:5 18 [518] 105 | 949 | 350 | 6300 26 37:6 | 2:21 | 3757 | 10:27 | 14-68 
1546 17 |521| 104 | 10°03 | 355 | 0000 20) $8-0 | 2:25 |3:91| 10746 |14 
1517 17 [536] 103 (1048 | 4 0 | 7000 27 33:4 | 220 | 4:00 | 10-66 |1448 
1538 17 [545] 102 | 1052 | 4 5 | 1100 214 998 | 2:34 | 4'22 | 10°85 | гэх 
1530 16 [55] 101 | 10-46 | 410 | 7200 28 39-3 | 2-38 | 8 
1521 16 |6 3| 100 |1060 | 415 | 7300 23) 39:6 | 242 | 4:54 
1513 15 |613 99 | 10-75 | 420 | 7400 29 403 | 246 | 4°70 
1504 15 |623 98 |1049 | 425 | 75 20) 40°7 | 2:51 8۵6 
1498 | 14 |633 97 |11:04 | 431 | 7600 30 4:2 | 2:55 [59 
1488 14 |643 93 [11:49 | 436 | 7700 s 41-7 | 2:50 [54 
3480 | 14 |654| 95 11134 | 442 | 7800 42:2 | 243 |54 
1472 | 13 :ا‎ 4| о | ич | 448 | 1000 42:7 | 2-06 96 
1161 13 |75) 93 11148 | 151 | 8000 мез | 250 ۵8 
M56 | 13 ا‎ 726) 92 jn | 5 0 | 800 e | 437 | 274 во 
1443 12 |7 47 91 11:33 5 6 | вас .. 44:3 | 278 169 
1440 2 1158 90 | 12-07 | 512 | 5300 .. 448 | 282 |64 
1132 2 |8 0| وع‎ |1222 | 515 | 8400 НА 454 | 2'86 |66 
1124 1? (вр 88 (12:30 | 524 | 3500 Аа 459 | 2" 08 
1117 п (во 87 |121 | 53 8600 “ 59 | 2:95 ۵ 
1409 и | 8 46 so [1255 | 5 30 87 .. 47:0 | 3:00 8 
1402 и [на 55 | 12-50 | 542 | 8800 $ #6 | 395 lît. 
1394 10 |9 3] 84 | 12-94 | 54s | 8900 492 | 311 |76 
1387 10 |915 83 | 13-09 | 554 | 9000 .. 488 | 317 8 
1379 10 | 9 28 82 | 13°24 о | 9100 4933 | 3:23 , 870 
1372 10 |9 42 81 13:38 H 7 | 9200 .. 498 | 3:30 |8:3 
1361 10 [956 80 |13:53 | G 13 | 9300 ove 04 | 3°37 6 
1357 9 |00! 79 | 13-67 | 620 | 9400 . 51:0 | 3:44 |89 
1319 9 10% 78 |1381 | 626 | 9500 5 516 | 3:32 9 
1312 9 [1033 71 [1396 | 633 | 9600 га 52:2 | збі |99 [1627 | 12-25 
1335 ^ |105 и |1441 | 639 | 9700 2 52'8 | 340 | 9:3 |1641 | 12-16 
1325 8 1 7 . 14°26 | 6 46 9300 F 53:3 3°79 рол 16:06 мин 
1321 8 122) 75 [1440 | 682 | 9900 * 53:9 | 3:89 104 EH D 
1314 в ۲۶ 74 (14:55 | 659 | 10000 а 545 | 4°00 Ho 7 (179 1:91 
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Rance TABLE for 9:2-inch В.Г. Guns—continued. 
























































А а 3 5 minutes’ КЕР 

Е sa Е сизда; ог 23 = 60 per cent. of rounds 

3 s deflection alters 1 8. 
3 SH š MM of ширэн, | лақ 418% 
ыт Я Е به‎ x Зы ° „50 аз 
8 [аме |3 ь „| 8 88441. : 5 |: 
311 5 $ | g (3: | 8 | ж وا‎ а | 4 | а | з (12 
23| 33 | 5| Š |E5E| 5 | g |8833) S | 9 [5] з |3٤ 
s | 5 s З 4 á Se aA © Ё C] 2 5 

а |в 3 а |> s| a 2 | 4 д я Е |ñ 
ا سے‎ — — 
1.8, | yards, | ° 7 | yards. | yards. | 9” | yards, yards, | yards, ни secs. | ins, 
1307 | 8 1142 73 | 14:69 | 7 5 | 10100 79 55:0 | 410 | 110| 1741 | 11°82 
1300 в |12 8| 12 | 14°84 | 712 | 10200 52. 556 | 422 | 11:3| 17700. | 11774 
1293 в [1223] 72 | 14°98 | 119 | 10300 зё 56:2 | 4°34 | 11:6] 1791 ۵8 
1246 т (1288; 71 | 1513 | 726 | 10100 d 56:8 | 446 | 11:9 | 18:18 | 11755 
1279 7 [1953] 71 | 15°27 | 733 | 10500 50 57.3 | 0:58 | 12:4 | 1841 0 
1270 7 (13 9| 70 [1542 | 740 | 10600 ы 53.0 | 470 | 12°7 | ав [1142 
1265 | 7 [132| 69 |1556 | 747 | 10700 Я 586 | 4°83 | 13:1 | 18:93 | 11°34 
1258 7 |1340! 68 1571 751 | 10500 2 89"2 | 497 | 135 | 1919 | 11727 
1251 7 [1355] 67 (1585 | з 1 | 10900 š 59-8 | 512 | 13:9 | 1945 9 
1211 7 |1411] o) [16:00 | 8 9 |11000 a: 60:3 | 5727 | 14-3 | 19:72 | 11712 
1237 6 |426 65 |1614 | 816 | 11100 — 60.8 | 5:42 | 14:7 | 19:99 | 12°05 
| s Hg š لئ کا‎ | š [ei ix Бан ma 
122 “Ја 2 E 3 2 | 5°76 1155 ° K: 
1216 6 [1515] 62 |1694 | 840 | 11400 ae 62-8 | 5:02 | 15-9 | 20°82 | 10:31 
12 6 11531) 61 (1672 | 848 | 11500 7 634 | 610 | 16:3 | 21:10 | 10°77 
1202 6 |15 48) 60 | 16°87 | 857 | 11600 3% 64:0 | 6:27 |167 | 21:39 | 10°70 
1195 6 116 4| 59 17701 9 5 | 11700 6:6 | 6:45 | 17:1 | 21:68 | 10°63 
1188 6 [1621] 53 1116 914 | 11500 652 6:01 | 1775 | 21:98. | 10:56 
1181 6 |1627) 58 | 17:80 | 9 22 | 11900 65:8 | 6-53 | 17:9 | 22-28 | 1049 
1174 5 |16 54] 67 | 1745 | 931 | 12000 ир 60-5 | 17:03 | 18:3 | 22:58 [107 
1167 5 [120] s | ۹6 9 40 | 12100 аб 67:1 | 7°23 | 19:7 | 22:88 | 10 35 
1160 5 41728) 56 | 17-74 | 9 49 | 12200 67 | 142 | 19-1 | 23°18 | 10°28 
1153 5 [1745] 55 | 17°83 | 958 | 12; 2 63:3 | 1:02 |19:5 2348 | 10721 
1146 5 |18 3| ба (18:03 110 7 | 12100 i 69:0 | 7582 | 19:0 | 23°78 | 10712 
1139 5 |1890) 53 |1847 |1016 | 12500 а 098 | 8°05 | 20-3 | 24°03 | 10°03 
1132 5 |18 83) 52 | 18:32 |1026 | 12600 E 102 | 8:26 |20:7 | 21:39 | 10°02 
1126 5 |1855| St |1846 | 10 36 | 12700 id 108 | 8:50 |211 | 24:69 | 9:95 
1120 5 [1913] 50 |1861 11040 | 12300 ost 71S | 974 | 21°5 | 25:00 | 9-89 
1113 5 |9311 49 |1875 | 1056 | 12900 а 72:0 | 9-00 [219 | 25°31 | 982 
1107 5 |1949] 48 [1890 [11 G | 13000 21 72.6 | 9:28 | 22:3 | 26°62 | 9°76 
1100 5 [20 7] 43 | 19°04 | 11 16 | 13100 уе 73:3 | 9:50 | 2927 | 25-05 | 9°69 
1091 4 |2025] 47 | 19°19 [1127 | 13200 нь 73:8 | 945 | 23-1 | 20:20 | 9:63 
1088 4 |:043| 47 | 19°33 11137 | 13300 за 745 | 10:00 | 2355 | 20:5 9°56 
1082 4 јад t| 46 | 19°48 | 11 48 | 13100 .. 17541 | 10:23 | 23-9 | 20:01 | 9°60 
1016 4 [2119] 46 | 19°62 | 1469 | 13500 ae 757 (10:55 | 24°3 | 27°24 | 9.43 
1070 4 |2138| 45 |1977 |1210 | 13600 * 764 | 10:82 | 24-7 | 27°57 | 9:37 
1064 4 [2156] 45 | 19°91 | 1221 | 13700 = 711 |1110 | 25+1 | 27°90 | 9:20 
1058 4 [2215] 44 | 20°06 | 12 32 | 13800 де 1:7 | 11°40 | 25°5 | 28:24 | 84 
1052 4 12252| 41 | 20-20 [1243 | 13900 59 78-4 [1170 [959 | 28 53 | 947 
1046 4 [2262] 44 | 20°35 | 12 54 | 14000 * 79 0 | 12:00 | 26:3 28-92 | 0-11 











The proportional resistance to penctration of wrought iron, compound or mild steel, 
and Harveyed armour, may bo taken roughly аз 1:14: 2. 

A 92-inch common shell, with a velocity of about 2,009 f.s., may be expected to 
perforate about б inches of Нагусуе4 armour, if struck direct, or about 5 inches at 30° to 
tlie normal. 

Under similar circumstances, a 9°2-inch armour-piercing shell may be expected to 
perforate about 9 inches and 7 inches Harveyed armour, and it would probably perforate 


9 ee of compound or mild steel а-тоце if struck direct or at ап angle of 30° to the 
normal, 


` 


9th September, 1901, 


RANGE TABLE for 9:2-inch B.L. Guns, Marks IX and X. 
($ Composito Charge). 


Based on Practice of 30.7.00. 





(Minute 49,756, ILI (а).) 


weight, 77} Ib. 
gravimetric density, 


744 lb. cordite, size 44 
nature, 3 1b. 0 size 38. Nature of mounting, barbette, Mark ПІ. 


106:7 


Charge, Muzzle velocity, 2196 f.s. 


nature, cast вісе], pointed com- | Jump, 7} minutes, negative. 
Projec- mon shell, Mark 11. 












































tile, I 
weight, 380 lb. 
oe | e o 
* 5 minutes’ ЗЕЯ 

Б |3 š elevation or 32 5 50 per cent. of 

а |322 | „ | defection alters құлы — i 

2 | ЗЕ | Я | point of Impact. 382. should fall in Я 
СЕЧЕ: : : NOME š 
F | 85] = га | È 8345| „|, = 
3 |255 S| g | 31 | 4 4 435| 5 [5 [яз] з 
81:45| 2] з |54] B | 3 ڑا‎ 8$ [913] 8 
4 (8 a & 25 ia а |47 3 als Е 

. | 

Їл, | yards. | 1 in | yards. | yards. | 9 ^ | yards. yards, |yards. yards, seeonds. 
2114 | 1908 | 145| 142 | 014 | o 11] 10 H * ње [oe | 094 
2153 | 818 | 491 140 | 029 | 0 14] 2 + = 09 
2131 | 520 | 312; 138 | 043 | 0 18] 7300 1 4% 0,33 
2110 | 408 | 245| 136 | 0:58 | 0 22, 400 1 юм ove 0:58 
2083 | 316 | 190| із | 0772 | 0 26| 500 1: 2x юм d «ep 918 
2067 | 260 | 156| 132 | 057 | о зо! 600 2 210 |035| 0.1] 0:88 
2046 | 220 | 132] 130 | 1°01 | 0 34| 700 2 21:4 | 0°37] 01] 1:03 
2025} 190 | 114] 128 | 1-16 | 0 38| воо 21 219 [040] 0۰1| 9 
2002 | 168 | 101] 126 | 1:31 | © 42| 900 3 2:3 [042] 01| 1:35 
1985 | 146 88, 124 | 145 | 0 46| 1000 зі 22:8 [045] 01| 148 
1965 | 130 78| 122 | 1460 | 0 50! 1100 4 222 [047] 01] 1:63 
1946 | 120 72] 1211 174 | 0 54| 1200 4 23:7 | ٦٠٠۸۵ ۱ Orj 18 
192 110 66 | 120 | 1:89 | 0 58] 1300 4i 2441 | 0:52 | 02] 1593 
1903 | 100 бо] n9 | 203 | 1 21 1400 5 2:6 | 0:55 | 0.2 | 2-0; 
1890 92 55| ns | 248 | 1 1] 1500 5} 250 [057] 038] 2:24 
1872 85 51 17 | 2°32 1 10| 1600 6 25:5 | 0°60} 031 240 
1855 80 48| 116 | 2:47 | 1 14| 1700 6} 259 | 0:63 | 041 2-5 
1838 75 45| 115 | 2:60 | I 18] 1500 9) 204 | 0:66 | 04 | 2-72 
1821 | 70 42 | 114 | 2°76 | 1 22] 1900 7 26:8 |0:69| 05] 3°98 
1805 65 39! 113 | 2:91 | 1 26| 2000 72 273 072| 05] 3°08 
1789 60 зб] 112 | 3:05 | 1 30| 0 8 211 |06) 061 3:20 
1773 | 56 | 34| мі | 3:20 | 1 зі] 2200 s} 28:30:50 04) 2-27 
1757 53 32 110 3:34 1 38| 2300 8 237 0:84 07 3: 
1742 50 30| 109 | 3:19 | 1 42] 2400 9) 292 |0:88| 08| 3°70 
112 47 28| 108 | 3°63 | 1 46| 0 9} 2977 | 0°92 | 09) 386 
1718 45 37 1 51 | 2600 10 30:2 | 0-06 | 1:0 | 4-03 
160 | 43 | 26) los | 3-92 | 1 55] 2700 10$ | 307 [1-0] 11] 429 
1685 4 25! 105 | 4:07 | 2 о! 2300 11 зі [14] 12] 437 
1671 39 24 104 4:21 24 | 2900 18 317 1:08 13 4°54 
1057 37 23 103 | 436 | 2 9 | 3000 пі 32.8 |112| 141 411 
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RANGE Tarte for 9:2-inch B.L. Gun, Marks IX апа X —continued., 





















































" : — | 
1 83 | 5 minutes’ 854 50 per cent. Ф 
Ж | “а, elevation or “23 rounds | 
3 کون‎ | „ | detection utters sP shoud fallin — ' 
کے‎ |8488 £ | point of impact. 859, с 
Я — 223 £ 
г Ч А з = 
ШЕНЕ. | š $255 413| = 
= [маз] з 38 | 5 ы өзді а [3 [а] 5 
я Бо ә Š 28 > > mes. ы H м ° 
Ë 12851 Ё | Е Ба 4 3 ( 885) § Ё |z | Ë 
а (8 Я | 25 | 8 Я x 5 Ë 
ARE پل‎ — 
5. | yards. | Lin | yards. | yards, | ° ^ | yards. yarda, тн ‘yards үнэд 
1 14 | 3100 12} 32.8 |146| 151 4:58 
юю) 3 | at | ior | 1448 | 2 юр so |. | | asa [130] 19] 508 
1616 32 | 90 | 100 4:80 | 2 24| 3300 13 34:0 | 124| 17 2% 
1603 | 31 19 09 494 | 2 29| 3400 13 346 [1.23 | 14) 530 
1589 | 30 18 | 98 5:09 | 2 32| 3500 14 35:2. | 1°33} 19 
эт6 | 5:23 | 2 39| 3600 14} 85:8 11:38| 201 576 
| јаз а мј зо 15 364 [143] 2-1] 54 
1550 | 26 16 95 6°52 | 2 50 | 3300 15} 37:0 [148] 2:2 | 9 
5 | з | 55 | і 527 | 2 55] 3900 19 31.6 | 1:58 | 2:3 | 6:30 
1524 | #4 15 | 93 5'81 | 3 1] 4000 16% 982 [193] 24| 6-49 
3 2 92 596 | 3 6) 4100 17 38:8 | 1:63 | 2-6 | 6-68 
اس‎ з | as | ot | emt | اور و‎ d Hj | 394 [13] 28| бэт 
1156 | 1 13 90 | 6:25 | з 17] 4300 18 49-0 | 1:73 | 3:0| 09 
1474| 1 12 | 89 | 640 | з 23| 4100 18) 406 [1-8] 3:2 1:20 
1401 | 20 12 | 83 | 6:01 | з 28] 4500 19 41-3 | 1:83 | 3-4 
4 2 12 в | 6:60 | з 34| 4600 19) | 42-0 |188| 26) 7:66 
1436 19 11 86 | бэз | з 40] 4700 | 427 1193) 38| 7°86 
uua 19 11 85 | 698 | 3 46| 4500 201 | 434 | 1-99 | 40, 8:07 
nii із 11 84 713 | з 52 | 4900 21 441 [2:00] 42 8:1 
1100 | 18 | 10 | 83 727 | 3 56 | z 214 | 489 [20] 44 
10 | 82 742 | 4 4| 5100 2 | 458 [215] 4:6 | 8:09 
1316 H 10 | 8 (06 | 4 10! 5200 22} | 464 |2:201 | 4:8 | 8-00 
13611 16 9 80 7-71 | 4 16] 5300 239 | 411 |2:26| 50| 1 
1323 | 16 9 79 7°85 | 4 22| 5400 23 47°9 | 2-32) 82 9:33 
1341} 15 9 78 | 8:00 | 4 28 | 5500 24 486 | 2:37] 4 | 9 
Е 3 а 11 814 | 4 34| 5600 25 494 |243| 56) 9:76 
1319 "H в | 76 | 829 | 4 40! 5700 25} | 50-2 [249] 591 9-98 
1803 | 14 8 75 |-843 | 4 47] 5800 26 51:0 | 2:55 | 6-2 | 10-20 
1297 | 13 8 74 | 8:58 | 4 оз | 5900 = 61:9 | 2.61 | 5 1042 
1237 |. 13 8 та | 813 | 5 о] 6000 27 52.8 | 2°67] 6:8 | 10 
27 2 7 72 | a87 | 5 7] 0100 26} | 53:7 [213] 141 | 10-88 
1206 12 7 и 901 | 5 14] 6290 23} 546 | 230| 74| 1 
1258 | 1 1 10 | 946 | 5 21| 6300 29 55 5 |2:86| 7۰8| 4 
is | 11 7 | 69 | 930 | 5 23| یم‎ 29) | 54 | 2103 | ۰8 
12381 1 7 68 945 | 5 35| 6500 BE 51:3 |2:99 | 8-5 | 11°81 
297 ۲ 67 9:60 | 5 42| 6000 is 58:3 | 3:06 | 8:8 | 12:05 
1218 10 6 | 66 | 9:74 | 5 49] 6700 = 59°2 | 3:12| 9:3 | 12:20 
1200 | 10 6 | 65 | 989 | 5 57| 680 = 60-2 | 3°19 | 9:9 | 12:53 
1200 10 6 | 64 10:03 | 6 4) 6900 н 612 | 3:25 | 10.0 | 12:77 
пі 10 6 | 63 (1013! G 12] 7000 ин 62.2 | 3:32 | 10:4 | 13-02 
6 | 63 | 10:32 | 6 20! 7100 * 63'3 | 3°38 | 10°8 | 13°26 
1116 5 6 | 62 |1046 | 6 28| 7200 ён 64-4 | 3'45 | 11°2 | 13:51 
103, 9 6 62 |1040 | 6 зб] 7300 2 65:5 | 3:31 | 11-6 13-75 
H6) 9 5 | 61 | 10°75 | 6 41| 7400 22 667 | 3:58 | 12:1 | 14-00 
ші 9 5 | 61 | 10°89 | 6 52| 7500 ња 67'8 | 3°64 | 12:6 | 14°24 
о |1101 | 7 о! 7600 өй 69:0 | 3°71 11311 | 1449 
НЫ | 8 | æ ГЕ ا‎ 8 1100 22 70°02 | 3°77 | 13:6 | 14-74 
1133! 8 A | 59 [зе | 7 16! 7800 = 114 | 3-84 | 14:2 | 14-99 
1126! 8 5 | 59 [1149 | 7 24] 7900 зэ 72:6 | 3:90 | 14-8 | 15-24 
119; 8 5 | 58 111-63 | 7 33 | 8000 2 198 | 3:97 | | 1549 
2: 5 1197 | 741] 8100 29 150 | 4°04 | 16:0 | 15:14 
Mo 8 $ | 5 liis ا‎ oo} зме А 76°3 | 4-11 | 16:6 | 16-00 
non] 7 4 57 |12:07 | 7 58| 8300 4 116 | 4°18 | 17:2 | 16-25 
1094 7 4 $ 12:92 8 7| 8100 * 78°9 | 4°25 | 17:8 | 16°51 
1088 : 4 56 | 12:36 | 8 16] 8500 š 80°2 | 4°32 | 18-4 | 10776 
1082: 7 4 55 [1251 | 8 25| 8609 са 816 | 4:31| 19-0 | 17:02 
wo! 7 | 7 55 | 12-65 | 8 31| 8700 و‎ 830 | 4°46 | 19°6 | 11:28 
t! 7 | 4 | и [1240 | 8 44| во | ہہ‎ | 844 | 4-58 | 20:3 | 17°58 
1003, + | 4 | 24 (1254 | в 63] 8900 n 85:8 | 4°60 | 21-0 17-50 
юм) 7 |a 53 |1309 | 9 з] 9000 EE 8772 | 4°68 | 2157 | 18:07 
| | i | 
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Кахае Таш,в for 92-inch B.L. Gun, Marks IX and X—continued. 


[аз 
وا‎ 
$ | ЕРЕ 
з | ааа 
5 5 ЕЕ 
1 га 
Ё | oS 
= aa я 
Ет 
3 | 543 
= js 
Та, | yards, 
1053 6 
1043 6 
1012 6 
1037 5 
1032 Š 
1027 6 
1022 5 
1018 | 5 
1013 | 5 
1009 ! 5 
{ 
1004! 
1090 | 
996 | 
"2 
933 j 
985 | 
982 | 








8 
t 
عفر حار‎ + Ви de sm مر‎ Ф += ава یدن‎ мос 








- 
= 


! Slope of descent. 


бэ фо са со ор о С د دت‎ ор бог دت دآ مع‎ 20007 оо пива 


5 minutes’ 
elevation or | 
defiection alters 
point of impact, 








Vertically 
or laterally. 





17:30 | 14 
17°45 | 14 


2nd October, 1900. 


ELEVATION, 











Fuze scale for fuze, 


time and percuss-ion, 
middle, No. 54, Marks 
19, 11, or ІІ. 











60 per cent. of 


rounds 


should fallin 


Breadth, 





e 
- 
- 


m 5 
$ š 
° з 


>= 
а 
шаба c 


кв 


LI 
Sins 
S45 Ф 





| Time of flight. 
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RANGE TABLE for 9'2.inch B.L. Guns, Marks IX and X 
(3 composite charge). 


Based on Practice of 30.7.00. 


Minute 49,766 111. 


weight, 774 Ib. 
Chaxge gravimetric density, = Muzzle velocity, 2196 f.s. 
































744 lb. cordite, size 
nature 44, and х : 
r atur untin t rk IV, 
81b. cordito, aize 3$. | З cof mounting, barbet(e, Mark I 
nature, cast stecl, pointed, 2 
Projectile common shell, Mark 11, Jump, + 3 minutes. 
weight, 380 1b. 
ез 5 , 242 
3 5 minutes 88 5 60 per cent, of 
154 š 8 elevation or 25 š rounds 
5 (Бај „ | deflection altera Boss should fall fn 
$ [982] Е | point of impact, s&s a 
È | gk! 8 : 555 š 
to яя] Š > ж g< 29 
owe | т т 5 98 „9 ы a 
E ааа! k Be É d 2855) نر‎ á à 3 
کے‎ [Бая 5 БЕ 3 d „| = š | š 5 
81:45|21 3 | 51313 Pm ОЕ 8 
ян a rs а a |47 a Я m а 
fs. | yards. | lin | yards. | yards.) ° ' | yards. yards. уагда. yards. seconds. 
2174 | 1908 | 1145) J42 | 0314 | o 11 100 dm cart aa ٤8 
2153 | 818 | 491) 140 | 029 | O 4) 200 pa ae. Ú me ( 6229 
2131 | 520 | 312| 138 | 0°43 | 0 зі 200 1 qus жө | ме || ONS 
2110] 408 | 245! 136 | 058 | 0 12] 400 1 Ён ہم‎ м; T 8 
2088 | 316 | 190] 134 | O-72 | 0 16] 50 1 43 مم‎ | в | 079 
2067 260 156 132 0'87 0 20 600 2 21:0 | 0°35) 0'1] 0-83 
2046 | 220 | 132] 130 | 1-01 | 0 з 790 2} | 214 |037| 01| 193 
2025 | 190 | ма! 128 | 136 | 0 23] ро Sj | 219 [040] 01] 1:18 
2002} 168 | 101; 226 | 131 | 0 22| 900 3 | 22°3 |042! 0-1 | 1°33 
1985 | 146 88 | 124 | 145 | 0 361 1000 3 | 218 [045] 01| 9 
1965 | 150 | 78| 122 | 160 | о 40! 1100 4 23:2 [047] 04] 1:63 
1946 | 120 72| 121 | 114 | 0 44! 1200 4 23.7 [00] 04) 1:78 
1927 | 110 6! 120 | 1589 | 0 481 1200 4 244 | 0°52 | 0:2] 1:93 
1908 | 100 60| 19 | 2:03 | 0 82! 1400 24:6 1055] 0%) 2-09 
1890 92 65; 118 | 2-18 | 0 86! 1500 5) 25-0 10:57] 0:3] оң 
1312 | 8 | اھ‎ ат | 222 | 3 0| 1600 6 25-5 |0401 03| 940 
1855 #0 49| 16 | 247 | 1 4) 4700 6 25:9 | 0°63 | 0:4 | 6 
1838 75 45| 115 | 261 | 1 В| 1800 6 264 10-66 | 04] 2-72 
1821 70 2 1M | 2°76 | 1 12] 1900 7 464 (0°69 | 06) 3:88 
1805 65 39] 113 | 2:91 | 1 16] 2000 74 213 [072] 05] 3:04 
1789 60 36 112 3:05 | 1 20, 2100 8 277 10:76 | 06) 3°20 
1113 56 84 111 3°20 1 24| 2200 8 2822 | O80} 0.6] 3°37 
1757 53 32 | 110 | за | 1 зя | 2: 8 28.7 | 0-84] O7 | 353 
1742 50 30] 109 | 349 | 1 32| 2400 9 29823 |083| 08] 340 
1727 47 28 108 3°63 1 386, 2000 9 29°7 | 0-02 | 0:9) 3556 
1713 45 27| 107 | 3°78 | 1 41] 2600 10 302 096] 19! 4-03 
1699 43 2 106 | 3:92 | 1 45| 2700 103 30۰7 |1-00| 1:1| 4-2 
1685 41 25 | 105 | 4:07 | 1 50] 2800 N 31:2 |1-04 | 12! 4:27 
1671 39 24| 104 | 4:21 | 1 t| 2 1 31.7 |1:08| 1-3] ом 
1657 37 23| 103 | 4°36 |1 59| 3000 nj 2:3 | 1:12 | 14! 1٦1 
1643 35 22 102 4°51 2 4| 3100 12} 32 116) 15 | 4:88 
1630 | 33 | 21| 201 | 4465 | 2 9] 3200 123 334 | 1-20] 1] 5:05 
1616 32 20 100 4-80 2 14] 3300 131 34:0 (1:24| 111 | 6:22 
1603 31 39 99 | 4:94 | 2 191 3400 131 34:6 |1:28 | 1-8] 540 
1589 30 18 98 | 5:09 | 2 24| 3500 14 35:2 | 1-33 | 19] 8 
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Rance TABLE for 9:2.inch B.L. Guns—continued. 














- = 
28 5 minutes’ 5 ЕМ 50 per cent. of 
» | ЗЯ elevation ur “23 rounds 
$ $228 < | deflection alters „Я should fall in 
8 12525 | Я | point of Impact. 555 sess] کچ‎ 
Е 18251 258 š 
1 С i Ж” e 
8 | 2854 š НЕ gee š 
25 8 > Е Е 73 eS e 
1 ёе“ 3 4 к ФЕЯ ° 
әЗ2| з * 4 SaB E 
а е а 5 ш iu Е 
f.8. lin | yards, | yards, | ° ” | yards, . yards, | yards.| yards.| seconds. 
1576 17 67 523 | 2 9 "8000 Mj 35:8 [138] 2:0 | 5:78 
1563 16 96 5:38 | 2 34 | 3700 15 364 [1943] 21| 5% 
1550 16 95 5°52 | 2 40| 3800 15} 31:0 [148] 22] 6-12 
1537 15 94 5°67 | 2 45 | 3950 16 37۰0 | 1°53] 2:3| 6% 
1524 15 93 581 | 2 51] 4000 16) 382 | 1°58] 24 | 649 
1411 14 92 596 | 2 56| 4100 17 38:8 | 163| 26] 9 
1499 13 91 еп | 3 2] 4200 17 394 | 1:68 | 2'8 | 6.87 
1486 13 90 625 | 3 7] 4300 18 40:0 11:73 | 3:0 | 7:06 
1474 12 89 6:40 | 8 13| 4400 184 406 |178| 3.2 | 7:26 
1461 12 38 6:54 | 3 18| 4500 19 413 | 163] 341 146 
1449 2 87 6:69 | з га] 4600 19) 42:0 | 1'88| 3:6 | 7°66 
1436 11 86 6-83 | 3 30| 4700 20 427 |1:93| 3:8| 7°86 
1424 n 85 6:08 | 3 36| 4800 201 434 | 1°99 | 40] 8:07 
1412 11 ві 7:13 | з 42| 4900 21 44:1 | 204| 42] 8 27 
1400 10 83 727 | з 48| 5000 ги) 419 |210| 44 | 848 
1388 10 82 142 | 3 54| 5100 22 454 [215] 4:6 | 8-69 
1376 10 81 756 | + 0] ۵8 22% 466 | 2-21] 4:8] 8:90 
1364 9 80 771 | 4 6) 5300 23 47:1 1226] 59] 911 
1353 9 79 7:85 | 4 12] 5400 23 41:9 12:82] 5-2] 9-33 
1541 9 78 8-00 4 18| 5500 24 48°6 | 2°37 1 541 9°54 
1330 9 11 8:14 | 4 241 5600 25 494 |2:43 | 5.6 | 916 
1319 8 16 8-2 4 30| 5700 263 50:2 [249] 59] 9:98 
1308 8 75 8:43 | 4 37 | 5800 2 810 |2:55| 6-2 | 10:20 
1297 8 74 8°53 | 4 43| 5000 26 519 [261] 6:5 | 10:52 
1287 8 73 8°73 | 4 50| 6000 2 52 2°67 | 6:8 | 10°65 
1276 7 72 8:87 | 4 57 | 0 211 537 | 2°73 | 7-1 | 10-58 
1266 7 71 9-01 | 5 4] 6200 281 546 | 2:80 | 7-4) 11:11 
1256 1 70 9°16 | 5 11] 6300 2 555 | 2°86 | 7-8 | 11:34 
1246 7 69 9°30 | 5 13| 6100 29} 56:4 [993] 84111154 
1236 7 63 945 | 5 25| 6500 Ке 57:3 | 2°99] 8 5 | 11:88 
1227 7 67 9:60 | 5 32| 0600 аз 58:3 |3%6| 8:8] 12°05. 
1218 8 66 9:74 | 5 39] 6100 s 59:2 | 3:12] 9:2 | 12:29- 
1209 6 65 959 | 5 47| 6800 23 60:2 13:19 | 90112:53 
1200 6 64 10:03 | 5 58| 6900 Ка 61:2 | 3°25 | 10°0 | 12-77 
1192 6 63 11018 | 6 2] 7000 ° 622 | 3°32 | 104 | 13:02. 
1184 6 63 (10:22 | 6 10] 7100 63:3 | 3:38 | 1058 | 13:2 
1176 9 6 62 |1046 | 6 18] 72 * 644 3إ‎ 45 | 11۰2 | 1356 
1168 9 6 62 | 10-60 | 6 26| 1300 s 65:5 | 3 51 | 11:6 | 13-75 
1161 9 5 61 1055 | 6 34] 7400 . 66:7 | 3:68 | 12۰1 | 14:00 
1154 9 5 бі | 1089 | 6 42| 7500 ate 67:8 |3 604 | 1276 | 14 24 
1147 9 5 60 11:04 6 5 7600 .. 69-0 | 3:71 | 13*1 | 14542 
1140 8 5 60 11"19 | 6 88] 7700 ë> 70:02 | 4117 | 13.6 | 14-74 
1133 8 5 59 11:34 | 1 6] 7800 4% 71:4 | 3°84 | 1472 | 14°99 
1126 8 5 59 11°48 7 141 7900 КЕН 126 | 3:90 ; 14+8 | 15:24. 
19| з 5 | 58 |1163 | 7 23 > 73°8 | 3:97 | 154 | 1549 
1112 8 5 58 117 7 зі! 8100 * 750 | 4 04] 15°0 | 15°74 
1106 8 5 57 li 7 40| 8200 55 763 | 411 | 106 | 16:00 
1100 7 4 57 11297 | 7 48| 8300 ise 116 | 448 | 16:2 | 10725 
1091 7 4 56 | 12-22 | 7 57] 0 . 18 9 | 4°25 |10:8 | 16°51 
1088 7 4 56 | 12°36 | 8 6| 8500 | ° 80:2 | 4°32 | 163 | 167 
1082 | Я 8 15 | 8600 “ 81°6 | 4°39 | 19% | 17:02 
1016 1 1 5 مد‎ 8 21| 8700 " 83:0 | 4°46 | 19۰6 | 17:23 
107 7 4 51 12-80 з зі] 8300 š 84 4 4°53 20 3 17:54 
1064 1 4 54 12:94 8 43 | 8900 .. 8058 | 4°60 | 21:0 | 17:80, 
1059 7 4 ъз | 13:09 | 8 53] 9000 as 872 | 4°68 | 21-7 | 18-07 
1033 г |9 9100 - 88 6 | 4°15 | 22-4 | 18:34 
108 6 | 4] м [132 | 9 12] 9200 | | 90-0 | 4:82 | 2371 1861 
1042 6 4 52 | 13°63 | ¥ 22 | 9300 ats 91:4 | 491 | 23 8 | 18:50 
1037 6 4 51 13 67 9 32| 9400 .. 9:28 | 4°99 | 24 6 19°17 
1032 6 4 51 13:81 9 42 | 9500 | e 912 15:07 24 19 ЧА 
i 


— 
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714۷08 Taner for 92-inch B.L. Guns—continued. 
































а ет | 
| s 2 5 minutes’ | 354 | 50 per cent, of | 
ы. š ے8‎ elevation or = д | rounds 1 
5 | کپ ہے‎ detlection alters | $^ (т should fallin | 
awa 34 . i ГЁ ЕІ | 
3 oak я point of impact, онаа... - 1 
$ | ۶ئ‎ š T Pie, e | 8 
y lisli Габ] š s |. | š 
E 4426 | < | 223 8 gas. > 5 5 > 
ii > 68148) 8 14132, 813.11 з 
ы 2. 7 (53 5] я (818 р; 8 
а еа: & |»5 a a |= | 4 ая Ë 
1 ' | l 
f.a. | yards. lin | yards. ' yards, | e |уатї.! | yards, | yaran yards. seconds, 
1027 4 50 (71346! 9 52, 9000 ! e | 957 ۵86 26:3 | 4 
1022 5 3 | $0 1161110 2, 9700 | ... 972 | 5:23 27:1 | 20°03 
8 5 8 | 49 14°26 | 10 12: 9300 | ... 98-8 | 6-31 | 0 } 20°32 
1013 5 3 | 49 | 1440110 22, 9900 | ... 100:3 | 5°39 | 28:9 ' 20°61 
1009 5 | 3 | 48 14°55 | 10 32 | 10000 | ane 1019 |547, 29-9 ; 20:91 
| 
1004 | 5 5 | 48 ' 1440110 32! 10100 . 11025 | 5155 ! 30:9 1 21121 
1000 514 81 4 14:81 | 10 53; 16200 . | 1051 | 5:64, 22-0 21:51 
996 5 | 3: 4 14:98 | И 3 ; 10300 . 11067 | 8-73 
192 5 3 | 46 15*13 | 11 14 10100 .. | 1083 | 5-82 
988 5 3 | 16 1597] И 25 10500 | sos ‚ 1099 |81 
{ | | Н 
- 985 5 3: 4 15442 | 11 36 10600 . 111% |601 | 
982 5 з | 45 15556 ۱11 47 | 10700 m ; 11331 | 6:11 969 
979 | 5 3 | 44 ' 15' | n 59 10800 ... | 14-7 |621 | 33.3 ' 0 
91 4 3 | 44 | 15585112 9 | 10900 .. | 118:3 | 0:21 , 3974 | 23:67 
974 | 4 3 | 43 | 16C0 | 12 21 11000 .. | 179 64 | 40% | 23:09 
92| 4 3 | 43 ! 1914 | 12.32 | 11100 .. |195 | сн ) PE 
970 | 4 з | 42 і 16:29 | 12 44 | 11200 “ 112111 | 661 | 4227 | 24-63 
268 4 3 | 42 16:43: 12 865 | 11300 T | 122 6:71 | 4398 | 21:95 
06 A ! з 41 16:58 13 7 | 11400 ... | 124°3 | 6-81 | 45°0 | 25:28 
964 4 9 | 41 16°72 | 13 19 ! 11500 | 125°9 | 6:91 | 1 =. 
"962 4 ' 3 | 40 | 1687 | 13 31) 11600 | ` | 12179 | 1401. 4272 : 25:98 
960 41 38 40 17:01] 13 43 11700 | (12941 17:11; 4855 | 26:26 
058 4 3 | 49 17°16 13 55 11800 + | 13077 | 7-21 , 49-1 | 20:59 
956 41 з 39 | 780/14 7: 190: — | 132-3 | 7 31 | 60:9 | 26-92 
954 4 | 2 39 | 1145 | 14 19 | 12000 ; m | 133:9 | 1۰44106 
! І 








The proportional resistance to penetration of wrought-iron, compound ог mild 
„steel, and Harveyed armour, may be taken roughly аз 1: 1}: 2. 

А 92-inch common shell, with а velocity of about 2,000 f.s., may be expected to 
perforate about б inches of Harveyed armour, if struck direct, or проці 5 inches 
26 30° to the normal. 

Under similar circumstances, п 9.2-inch armour-piereing shell may be expected 
to perfcrate about 9 inches and 7 inches Harveyed armour, and it would probably 
perforate 9 inches of compound or mild steel armour if struck direct or at an angle 
of 30° to the normal. 
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RANGE TABLE for 9:2-inch B.L. Guns, Marks IX and X, 
($ Composite Charge.) 


Based on Prastico of 30.7.00 and 11.6.01. 


10185 
— E 5194 
(Minutes 43,941, 49756 ПТ, and 51,511.) 
(weight, 774 Ib. қ 
1 Е . 106: Muzzle velocity, 2,196 Ёл, 
Charge, gravimetric density, — 
TAA Ib. cordite, size 44, and | Nature of mounting, Dnrbette, 
Кит, 3» ” » 31. Mark У. i 


nature, east steel, pointed, com- | Jump, nil. 
Projectile, mon shell, Mark II. 
























































weight, 380 Ib. 
x 5 minutes’ ЌЕ! Е Е2 
5 4 о ор 2 Ë = 583 50 rer cent. of 
eflection alters | 58 al تح‎ 

Е point of impact. | 8 28 š 5 کے‎ rounds should fall in »" 
اح سس‎ Ela و‎ | 4 
83 l> [Бі] 3 | 8 23,4 š 
ЕЕ e 12.2128} Š k 4 — 4 8 | u ч 
83 te = tele 3 Š 3 » ? А S3. Б я * © 

~ 5 з 21-42 а 4 3 EES я Ё * Е: 
8 д |“ 8|а < a Ë м а |а| ё 
fs 3 | yards. اٹ‎ ш # ۱ yards, | yards. anu ИЫН secs, 

1 
2171 | ца | 04| оз 100 TA . | 0:4 
2158 514 | 0 8| 07 200 2% . | 0:29 
2139 47 | 012| ON 300 1 : . | 0-43 
2120 358 | 016] 015: 400 1 а ни . | 9 
2091 256 | 090] 019 50! ун | . ax І = І 098 
2083 | 132 | 0487 | 229 | 025! 023 ' 600 2 21:0 | 0°35 | 0-1, 0°83 
2065 | 0 101 197 | 099] 027 7 2) 21:3 | 0-37 | 01| 1-03 
2017 | 128 1:16 169 | 034] 031 800 2 21:9 [040] 03] 1:18 
2029 | 126 11 151 | 038] 0 35 900 3 22:3 | 0°42 1 01] 1-33 
2011 | 124 145 133 | 043| 039 | 1000 3i 22.8 (045) 04] 148 
1993 | 122 | 1:60 122 | 047| 043 | 1100 4 232 | 041| 01] 1°63 
1975 | 121 174 по | 052] 047 | 1200 4p | 23:7 | 0°30] ٠98 
1958 | 120 1:89 100 | 057| OM | 1300 43 541 [052] 02! 1:94 
1941 | 119 2.03 2 [1 2| 085 | 1400 5 246 10-55 | 0:2 | 2:00 
1924 | 118 | 2:18 зт | 1 G] 069 | 2500 5} 250 10-7 | 03 | 24 
1907 | 117 2°32 81 | 111| 1 3 | 1600 6 255 00] 0:3; 240 
1890 | 16 | 247 75 | 116° 1 7 | 1700 | 6p | 259 |042) 04, 296 
1874 | 115 2°61 70 | 121] 111 | 1800 5 20*4 | 0'66 | 4 | 2412 
1853 | 114 | 2:16 66 | 126] 115 | 1000 1 20-8 |0:69| 0:51 3:88 
1812 | 112 2-91 63 | 131| 119 | 2 7 213 | 0-72) 05] 370 
1826 | 112 3:05 59 | 136] 123 | 2100 8 211 | 0°76 | 06! 3:20 
1810 | n? | 3-20 se | 141| 127 | 2200 8 282 (040) 046) 337 
1704 | 110 | 3:34 54 | 146! 131 | 2300 8 28:7 |0511 01] 21 
1778 | 10 | 349 51 | 152 | 135 | 2400 9 کی‎ ФЕВ 0215224 
1702 | 109 | 3-63 | 49 | 157; 139 оф | 297 |092) 09 | ы 
1747 | 107 | 3-78 в | 2 3| 144 | 2600 10 30:2 [096| 1:0 | 4:03 
سا ای‎ | soz | 4 [29] тав [зю] то | ют 19] 13! өш 
1717 | 105 | 4-07 42 | за 1853 | 2800 | 11 | ДЕЙ СЕЛ Аа е 
1702 | 108 | 4-21 4 [221] 157 | 200 | 1p | 317 [18] 13] 45; 
1637 | 103 4°36 39 | 227! 2 2 | 300 | 1H 32:3 [112] 4 | 47 
1672 | 102 451 a | 233| 2 т Í 3100 12 32:8 |1:16 | 1: 4'83 
1658 | 101 | 4-65 26 | эю ан 3200 | 127 | 334 [139] 10, 859 
1644 | 100 4°80 34 | 245] 217 3300 13 M3 ын 14:35 
1 9 | 404 | 33 | 252; 222 ` 3400 138: 10875 TSS NS 
186) 93 509 | 32 | 250] 227 . 3500 н і: нээ 1 к : 
; й i 








- 
a 
v 
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Remaining velccity. 
(Actual.) 
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Вахае Taster for 9:2-inch B.L. Guns—eontinued. 



































cor eos 
5 — | n E LEE шыным 
elevation ог | 6 а “а ° 
deflection alters | де | 2 Я 2 2-1 | rounds should fall in 
point of impact. | 585 | 8 БЕЗ 
«ЕР? 2 аст — 
aos 2 “ 23 45 
> (| еыё| З 8 842 3 
5 я 2 = в з Е 3 con 3 а 4 
Ё 55% | 5% | 8 Ы © „9371 4 3 % 
8 ا‎ 3 233| 8 3 3 (25551 512132 
r 2/8 < а |“ a | 
yards, | yards, | yards, | 9 / | 8 | yards yards, |yards.|yards, 
$7 5:23 al 36| 232 3600 14} 35:8 | 1°38 | 2°0 
26 5:38 29 313 237 3700 15 36:4 |143! 21 
95 5:52 23 321 2 43 3300 151 31:0 1448 | 27:2 
04 7 27 328, 243 3900 16 37°6 | 1°53} 23 
13 61 20 8 36 | 251 4000 16} 38:2 | 1:58] 24 
92 1:96 25 344) 259 4100 7 388 | 1°63 | 2% 
91 611 21 332135 4200 174 894 1°63 | 258 
90 6:25 24 4 0] 310 4300 18 40:0 1°73 | 30 
89 60 23 4 9! 316 4100 18% 40.6 1:73 | 372 
88 6:54 22 417| 321 4500 19 4l:3 | 1°83 | 4 
87 6-69 2 426| 327 4600 19) 420 |188| 36 
85 6:82 21 4351 333 4700 20 427 193] 3:8 
85 6:93 20 444| 339 4800 204 43:4 | 1°99 | 4:0 
84 7:13 19 453) 345 4900 21 44°1 | 2°04) 472 
#3 i 19 5 3| 351 5000 21} 44°9 (24101 4 
82 7°42 18 513] 357 5100 22 456 |215) 4% 
в 7:56 18 5 27 43 200 zl 464 |2:20 ] 48 
80 тті 17 533] 4 9 5300 23 47-1 |226) 5:0 
79 7°85 37 5431 415 5100 al 479 |2:22] 5° 
18 8:00 16 553 | 421 5500 24 486 12:31 | 54 
11 814 16 6 4| 427 5600 25 494 | 2°43 | 5:6 
76 8°29 15 615] 433 5700 25 50:2 | 2:49 59 
15 8°43 15 626) 440 5800 26 51:0 | 2°55 | 6:2 
74 8*53 14 621] 446 5900 20 51-9 | 2:61] 6“ 
13 8°73 14 6 43 | 3 6000 27 52:8 | 2°67] 6'8 
12 8181 13 659] 5 0 6100 hi 537 | 2°73 1 
71 9:01 13 111] 5 7 6200 28 64:6 |2:80| 7-4 
10 9:16 13 722) 514 6300 29 555 | 2:86 7-8 
69 9°20 12 194] 1 6400 291 66'4 12:03) 81 
63 9:45 12 7146 | 528 6500 .. 5173 12:09 | 6 
67 9°60 12 158] 535 6600 m 58°3 |3:00| 8'8 
60 9°74 11 8 9| 542 6700 ... 5972 | 3°12] 9°2 
9°89 11 8 21 5 50 6500 60°2 |319 | 96 
64 10:03 п 8331 7 6900 ... 61:2 | 3°25 | 1070 
63 10:18 11 8451 65 i `. 62:2 | 3°32 | 1074 
63 10°32 10 857 | 613 7100 . 63:3 | 3:38 | 108 
62 10*46 10 910] 621 7200 64.4 | 3:45 | 1172 
62 10°60 10 923] 629 7300 .. 65:5 | 3:561 11176 
61 10°75 9 936 | 6 37 7400 . 66:7 | 3:58 | 1271 
61 10°89 9 949] 645 1900 .. 67'8 | 3:64 | 86 
60 11:04 9 10 31 653 1600 . 69:0 | 4:71 11311 
60 11:19 9 1017] 7 1 7700 70:02 | 3°77 | 6 
59 11731 9 1031) 7 9 1800 1114 [3:581 | 1472 
59 11:48 8 19451 111 1900 72.6 | 3-90 | 14:8 
$8 11:63 8 п 0| 126 $000 1378 | 3:97 | 154 
58 и 8 11151 7 34 8100 75۰0 | 4°04 | 16-0 
57 11:92 8 11 30 | 7 43 8200 163 | 4°11 | 16.6 
57 12°07 8 1451 75 8300 176 | 4°18 | 17-2 
56 12°22 7 22 8 0 8100 189 | 4:25 | 17-8 
56 12°36 7 121189 8500 .. 2 | 4°82 (184 
55 12:51 7 12 33 | 818 8600 816 | 4:89 | 19-0 
55 12°65 7 12 4 8 27 8700 5 83:0 4°46 | 19.6 
54 12°80 7 13 6| 8 37 8800 ` 84۰4 | 4:53 | 20°3 
54 12°94 7 13 22 | 8 46 8900 ... 85:8 | 4°60 | 0 
53 13:09 6 13 39 | 856 9000 “° 87°2 | 4°68 | 2177 
53 13:21 8 13 561 9 5 9100 * 88:8 | 4°75 | 224 
52 33°33 6 14 13 | 9 15 9200 .. 90:0 | 4°83 | 23:1 
52 13°53 6 1430, 925 9300 ... 91:4 | 4°41 | 23-8 
5I 13°67 6 14 48 | 9 35 9100 . 92:8 | 4:99 | 24°6 
81 13°81 6 15 6] 945 8500 m 042 i 5:07 4 





Time of flight. 

















































ov | өд" 
ы 5 minute’ | 73 ЕБИ 
8 |. elevation ^ FEP -zg 50 per cent. of 
eflection alters | Ед کے‎ с 
3 | point of impact. 2 52 š | 5 Еді rounds should fall in 3 
55 Aa em اس‎ Еј 
ис » ا ےڈا‎ š ا‎ š ЕЗ | š 
#8 = Б адз] 5 Ë | а 4| „| s 
521 £ |2. | 5590 2 2 | 8 | ایخ‎ 2 [35] z| ` 
ES| 8 |e ај адј 9 з | ив ў || 8 
Я Я Рая 4 й а ій я jal Я E 
— ——— ;—-- а سس ساٹ‎ — — — 
f.s. | yards, | yards, | yards. e 1 974 yards. yards. | уағда yards, secs, 
1113 £0 13°96 6 15 24 955] 9600 m 85:7 | 5115 | 26:3 | 19°74 
4110 50 1811 0 15 42 10 5| 9700 m 97.2 ; 5:23 | 2771 | 20°03 
1107 49 14:26 5 16 0 10 15 | 9800 .. 98:8 | 5°31 | 2870 | 20°32 
1104 49 14°40 5 1618! 1025] 9900 m 100:3 | 5:39 | 28*9 | 20°61 
4101 43 14:55 5 16 37 | 10 35 | 10000 T 101:9 | 5°47 | 29:9 | 20:91 
iC97 48 14°69 5 16 54 | 10 45 10100 .. 103۰5 | 5:55 | 30°9 | 21°21 
1095 47 11:84 5 1114 10 56 | 10200 " 105*1 | 5:61 | 32*0 | 1 
1022 47 14°98 5 17 33 11 6 | 10200 E 107 6°73 | 33:0 1 1 
1090 46 15:13 5 17 521 11 17 | 10400 “. 103۰84 | 5°82 | 3471 | 22412 
1087 46 15°27 5 18 11| 11 23 | 10900 .. 1099 | 6“.1 | 3571 | 3 
1085 45 15°42 5 18 30 | 11 39 | 10600 .. 11155 | 6°01 | 3672 | 22:14 
1682 45 16:56 4 18 49 | 14 50 | 10700 1341 | 6'11 | 81۰2 | 23:05 . 
1080 44 15111 4 19 9 12 1 | 10300 1497 6:21 | 38°3 | 23°36 
1078 44 15:85 4 19 28 | 12 12 | 10900 116'3 | 6:31 | 39.4 | 23°67 
1076 43 16:00 а 1948] 12 24 11000 m 11779. | 6“41 | 40:5 | 23799 
1074 43 16°14 4 20 8 | 12 35 11100 .. 119-5 | 6751 | 41% | 24°31 
1072 42 16°29 4 20 28 | 12 47 | 11200 .. 1213 | 6.61 | 42:7 | 24:63 
1070 42 16°43 4 20 43 | 12 58 | 11300 m 122۰7 | 6°71 | 43°8 | 24:95 
1068 4l 16°53 4 21 9; 13 10 | 11400 ove 12173 | 6:81 | 45°0 | 25:24 
1066 41 16°72 4 2129 | 13 22 | 11500 .. 1259 |6:01 | 4611 | 29:00 
1064 | 40 16:87 4 2150 | 13 34 11600 .. 127.5 | 7°01 | 47°3 | 25:98 
1062 40 17:01 4 2210! 1346! 11700 ... 129*1 | 7*11 | 48-5 | 26:26 
1080, 39 17°16 4 22 31 13 58 | 11800 .. 130.7 | 7:21 | 49-7 | 26:59 
2658 39 11:30 4 22 51 14 10 | 11900 ... 132°3 | 7*31.| 50°9 | 26792 
1056 | 39 1745 з 23 12| 14 22 | 12000 .. 1339 | 7°41 | 5211 | 27:20 
—————————— — — — — 
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RANGE TABLE for l-inch Aiming Tube. 


Based on Practice of 250.00. 









































— 
Хай. 
101 
Minute, 49629 (а) and (0). 
AMMUNITION, ELECTRIC, Ліміха RIFLE, Mark IV, М. on K.N., ов 
Percussion, Manx I. 
Muzzle velocity, 1100 fs. 
| 5 minutes’ clevation i 
j ог deflection alters point 50 per ce a QM should 
Slope of | of impact, a : 2 : 
Мекеси. مس‎ — — Ecevatiox.; RANGE. سے‎ 
| Vertically ! 
Range. or Length. Breadth, | Height, 
| | laterally. MNT М Мые жым 
] EE олж SSE SS — 
lin, | yards, yards, degs. mins. yards. yards yards, | yards. 
343 31 014 0 16 100 | 
119 31 0-29 0 32 200 ! 
өй 30 043 | 0 48 300 I 
€ | 3 058 1 4 400 ( 
% | 2 02 | а 2 500 : 
| } 
з | 5 | oes | 1 зе 600 10-0 0-06 ! 020 
эз | з 101 | 1 55 700 10:3 0°38 0440 
23 27 146 | 2 12 800 1077 0 40 0:52 
19 27 1:31 2 900 112 043 ! 0°64 
іб | 26 145 2 49 1000 11% 046 0:73 
| | 
13 2h 1°60 3 9 | 1100 12% 0-20 0:94 
12 25 1714 з зо 1200 3372 0.55 | 112 
10 24 1:89 3 52 1300 13:9 0-61 1:32 
9 23 2-03 4 м 1400 14-7 0:69 | 156 
8 ze 2:18 4 33 1500 15% 07 | 183 
| ! 
г | جو‎ 2:32 5 1 1600 | мє | оз | зав 
2 i 9 2°47 5 25 1700 1141 0:98 2°53 
ç | 1 2-61 5 1 1500 | 18-9 110 | 0 
6 18 2°76 6 16 1900 2041 1:23 | за 
5 18 2:91 6 43 2000 | 214 rs | зө 
5 | 8 3°05 | 7 10 2100 | 22" | 4°55 
5 | 17 3:20 ! 7 3 2200 20 5-20 
4 17 34 ^I 8 б 2300 | 2533 | 9790 
4 7 | 349 | н за 2400 26'6 ! 6-64 
4 | 9 2 2 | 20 | 740 


Norr.— When firing over water at 1,000 yards range, the bullets ricocheted 
ubəut 1,200 yards more, coming to rest at a range of about 2,200 yards. 
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DRILL FOR 92-INCH B.L. GUN ON BARBETTE 
MOUNTING (MARK 11). 


Gun DETACHMENT. 


A gun detachment consists of a Gun Captain, a Gun Layer, and 
nine other gun numbers. 


It falls in and is told off as laid down in G. А. Drill, Vol. II, 1899, 
Page 10. 


To PREPARE ror ACTION. 


Gun Group Commander, Gun Captain. 








“А Group Prepare for Action.” “41 Prepare for Action." 


At“ Prepare for Action” cach number brings up his stores as 
follows : — 

Gun Саріліп.--Кеу of hydro-clinometer when used. 

Gun Layer.—Sights, tubes, tube box, battery and key, test and 
firing, lanyards, rimer, percussion or electric lock, and wrench 
breech action, or wrench firing mechanism. For drill a drill tube. 

N.B.—A pocket is supplied to hold the rimer which the Gun 
Layer straps round his waist. 

Ко. 2.--Бійе arms (combined rammer and sponge, and scraper: 
with brush), loading trays, and handle of control gear. 

Хо. 3.--Traversing handles, oil can, Russian tallow, waste, aud. 
МеМаһоп spanner. 

No. 4.—Llevating wheel and assists 9, 

No, 5.—Elevating wheel and winch handle, 

Хо. 6.—Assisted by 9, bucket filled with water, а sponge cloth 
and brush, and for drill zinc cylinders containing drill cartridges. 

Nos. 7 and 8,—Transporting barrow, brush, two selvagees, fuzes, 
two fuzo keys, and a picce of chalk. For drill a drill shell. 

No. 10.—Assists 2 and 4 with side arms and loading trays. 

The following group stores are supplied and should be laid down 
in the places allotted to them, distributed between the various groups 
of guns :—Cartridge extractors, 1 por 3 guns or less; hammers 2 
per battery ; clinometers 1 per work ; keys, tampeon, 1 per 2 guns or 
Jess number; vent bit 1 per work, lever extractor 1 per 10 guns or 
less. For drill 1 drill shell extractor per gun. 

These additional stores will be brought up by Nos. 6 and 7 of the 
guns they are intended for. | 

Gun Layer receives the tubes from the shell store, fixes the 
sights in the gan, taking care that the foresights fit correctly aud 
the deflection leaves of the hind sights work easily, fixes in position 
the battery aud key, test and firing, and makes the necessary con- 
nections, connects up the electric Janyard, placing the percussion 
lanyard, with the tubes, in a convenient position on the mounting, if 
percussion firing is used, makes fast the lanyard to the sighting post, 
und having examined the lock places it in position in the breech 
block. Secs that the pointer for traversing аго is let down. 
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Nos. 2 and 4 arrange sidearms on the right of the gun, heads to the 
front, combined rammer and sponge next the gun, then scraper, tho 
loading trays being placed on top of the counter-weight in rear of 
the slide, 2 puts on handle of control gear if fitted. 4 puts on 
elevating wheel on his own side. 

No. 3 places the oil can, Russian tallow, and waste in a convenient 
position on the mounting or emplacement, ships the traversing 
handles, and removes breech and muzzle cover and ќатреоп, placing 
them on the right of position of No. 5 when under cover. 

No. 5 puts on elevating wheel on his own side, places tho winch- 
handle on the gun floor close to the derrick. 

No. 6 places the bucket and brush near the side arms, and assisted 
by 9, loosens or removes bands from covers of cylinders if not already 
done. At drill the drill cartridges and cylinders are placed outside 
the cartridge store. 

No. 7 gives а fuze key to tho Gun Captain if time, or to 3 if 
percussion, fuzes are going to be used, and places the other stores 
outside the shell store. 

The Gun Captain now весз that the buffers aro filled with the 
proper amount of oil, that the gun and mounting is ready and fit in 
all respects for firing. He receives reports from tho numbers 
responsible of any irregularity or deficiency in connection with the 
different parts of the gun, mounting, and stores. When firing with 
Р.У. he sees that the firing plug is ready for use, 

Nos. 2 and 3 open and close the breech, 4 and 5 elevating or 
depressing the gun into a convenient position. When opened the 
‘Gun Captain looks through and sees that the bore is clear. 


To OPEN AND CLOSE ТИЕ Brercit. 


№. 2 raises the cam lever into its upright position, 3 raises the 
ratchet lever to its full extent (sees that the ratchet catches) and with 
both hands forces it down till the cam lever is against stop, 2 then 
staris the movement of the breech-screw by lowering the cam lever, 
raising it into its upright position again, 2 and З then withdraw 
‘the breech-screw, and, when clear, swing it round on its carrier ring. 

No. 2 then examines the breech-screw and sees that it is clean and 
the threads free from burrs, lubricating them with a slight film of 
oil, and rubbing the asbestos pad with Russian tallow. 3 examines 
the bore, chamber and threads of breech, also lubricating the threads 
with a slight film of oil. 

“То close the breech,” 2 assisted by З swings round the breech- 
screw, and pushes it home. 8 works tho ratchet lever until the cam 
lever can be folded down by 2, 3 then releases the ratchet lever and 
-allows it to fall into its place. 

If the gun is fitted with control gear, 3 withdraws and inserts the 
"breech-serew by its means; in this case the cam lever will not be 
folded down when opening the breech. 

When the breech is closed the Gun Layer fires a tube, sees that 
‘the lock is in good order, and rimes out the veut. 

N.B.—Before firing tho tube, the Gun Captain will sce that no 
one is in front of the muzzle, and will also be responsible that no 
charge is in the gun. 

No. 2 sees that the traversing gear and 4 that the clevating gear 
is oiled and in working order. 

After the numbers have completed their work as above, they 
take up their positions under cover as follows; they should then, if 
possiblo, be sitting or lying down. 


wholes 
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Gun Captain—Where he can best regain his position for super- 
intending the working of the gun. 

Gun Layer,—On the left of No. 10. 

Nos. 2, 4, nnd 10.—On tho right of gun. 

Nos. З and 5.—On tho left of the gun. 

Nos. 2 and 3 being next the muzzle, and 4, 5 and 10 outside them. 

Nos. 6 and 9.—At the head of the cartridge lift, or outside the 
cartridge store. 

Nos. 7 and 8.—At the head of shell lift, or outside the shell 
store. 


То Поль, 





Gun Group Commander. Gun Captain. 
“A Group.” ЖЫ" 
=. . Load." Ë t€ ... Load.” 


When using electric tubes, the Gun Layer attaches one tube wiro 
to the terminal on the gun. 

Nos, 2, 3, 4, and 5 mount on the loading stage, 2 and 3 open the 
breech as before detailed, 3 reccives the rear portion of the loading 
tray from + (or from 10 if it isnot on the counter-weight) and places 
it in the chamber. Tho front portion will not be used for loading. 

Nos. 7 and 8 bring up the projectile on its barrow; if using time 
fuze the Gun Captain will set it, 5 attends to the derrick, 8 hooks the 
derrick tackle to the selvagee, 7 and 8 shipping and manning the 
winch handle, raiso the projectile, 5 steadying it, and when high 
enough swinging it in towards the breech of the gun; 2 and 3 
then steady and guide the projectile, and when over the loading tray 
3 holds up his hand as a signal to ease off, which is dono by 5 by means 
of the break; as soon аз the projectile is lowered on to the tray 2 
casts loose the sclvagee, 3 uncaps the fuze or removes the safety 
pins, 5 swings the derrick clear, 7 and 8 unship the winch handle, 
10 supplies the combined rammer and sponge to 2 and 3, and it is 
manned by 2 and 4 on the right, 3 and 5 on the left side; the 
projectile is then rammed home in one motion; when home, 2 and 
3 sponge out the chamber by giving the combined rammer and sponge 
two half turns to the left, and withdraw it hand over hand with a ` 
corkscrew motion. When withdrawn the sponge head will be 
thoroughly saturated with water before loading the next round. . 

Nos. 6 and 9 bring up the cartridges in zinc cylinders with lids 
unscrewed on each side of the slide, 6 on the right, 9 on the left, and 
withdraw them from the cylinders, handing them to 2 and 3, who 
place them in tho chamber separately, pushing them home by hand 
or using the combined rammer and sponge, turned end for end, if 
necessary; 8 removes tho shalloon patch from end of last cartridge, 
withdraws the rear portion of loading tray, and hands it to 4 or 10, 
who replaces it and the combined rammer and sponge; the breech is 
then closed as before detailed. 2, 3, 4, and 5 dismount from the 
loading stage. Gun Layer places a tube in the vent.* With electric 
firing, connects the secend tube wire to the terminal on the lock and 
folds down the cam lever.t | 

* The tubo is never to be inserted before the breech is properly closed under 
any pretext whatever, : 4 4 

+ When firing paper proof shot, made up in more than one portion, the gun will 
not be loaded or fired at an angle ef depression, 
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То Lax дур ЕщЕ. 

With percussion firing the Gun Layer folds down the cam lever 
and hooks the lanyard immediatcly before going to his sighting step. 

Nos. 2, 3, 9, and 10, man the traversing handles; 10 first raising 
the slide into the traversing position by working the handle of tbe 
floating pivot pump; 4 and 5 the elevating wheels. 

The remaining numbers go under cover. 

N.B.—When firing at a moving object, and using tangent sights 
for direction, the gun and slide must be kept in the raised position on 
the pivot, in erder that the traversing may be easily and quickly per- 
formed, and the sights kept on the target. 

When Р.Ғ. Case ПІ is used, or when firing at a standing or 
moored target the gun and slide will be lowered on to the pivot 
before firing. ; 

The lowering of the gun and slide increases the elevation about 
tive minutes ; this must be allowed for when the gun is laid, whether 
by tangent scale ог Q.E. before being lowered. 


Muecraiw FIRING. 
бес G.A. Drill, Vol. 11, 1899, page 31. 


۸11381-5۰ 
See G.A. Drill, Vol. 11, 1899, page 22. 


Scrarinu AND Brusuixe Our. 


As.soon as the gun is fired, the Gun Captain removes the firing 
plug if electric firing is used, 2 and 3 open the breech, the Gun 
Layer unhooks the lanyards, extracts the old tube and rimes out the 
vent (with Р.Е. Case ИТ, coils up the electric lanyard and puts it in 
the safety firing plug box). 4 supplies 2 with the sponge cloth 
thoroughly saturated with water, 2 hangs it over the mushroom head. 
The G.C. inspects the chamber to see whether it is necessary to use 
the scraper, and if he considers it to be so, will order the gun to be 
scraped and brushed out. 4 then supplies the scraper with brush to 
3, who scrapes and brushes out the residue from previous rounds, 
being careful that the threads in the breech are not choked with it. 
Ф replaces the scraper and brush. 


To Cease FIRING, 

On the command “ Cease Firing,” the cam lever will be raised 
with the D percussion lock. When firing with P.F. Case 111, the 
firing plug only will be removed by the Gun Captain. When firing 
by electricity one wire from the firing battery will be disconnected, 
except in Case III or when using the battery and key test and firing 


Mark ПТ, Mark ШТ, or Mark IV, when the firing plug only will be 
removed by the С.С. 


To Crass FIRING AND REPLACE STORES, 
Gun Group Commander. Gun Captain. 


“A Group Cease Firing aud “Al Cease Firing and Replace 
Replace Stores.” Stores.” 


The stores are returned by the numbers who brought them up. 





t See G.A. Drill, Vol, И, 1899, page 26. 


139 


After replacing stores, the detachment falls in two-deep in rear 
of tho gun, as at first. 

Gun Captain will see that the gun is run up so as not to expose 
the piston rod, and the guu at an angle of depression of about £. 

To Кох Back ar нил, 

И necessary the guns on these mountings сап be run back as 
follows :— эа | 

A special derrick is attached to the bracket of the carriage on the 
right side, and by a hoisting tackle attached to it, the pump is 
hoisted high enough to allow a projection on the bottom of it, to rest 
in a recess in the bracket of carriage. It is now clamped in this 
position by two clamps attached to bracket. The connecting pipe is 
attached to delivery on pump and to filling hole in rear of the right. 
buffer. By attaching and working the pump handle, the gun can be 
run back the required amount. 

Nore.—The pump is also used in this manner for filling the 
buffers, or they may also bə filled in the ordinary manner, but 
owing to the small aperture at tho filling hole, it takes a considerable 
time. 

When running back, the by-pass valve of the pump must be kept 
closed, and opened to run up again, the Gun Layer attending to tlie 
valvo. 

The pump should be removed from the carriage before firing. 

Nos. 4 and 10 bring up and attach the pump handle, which is 
manned by 4, 7, 8, and 10. : 


То Охьолр at DRILL. 


The gun is unloaded by the same numbers as loaded it, but both 
portions of the loading tray are used. The rear portion is supplied 
by 4 or 10 to 3, who places it in the gun. The cartridges are then 
unloaded by 2 and З. + or 10 then supply the front portion of the 
loading tray to 2, who places it in the chamber, being careful to see 
that the projections are engaged in the rear part. As soon as the 
projectile is withdrawn, the loading trays are removed by 2 and 3 
and replaced by 4 and 10. 

2 places the sponge cloth over the mushroom head, having 
received it dry a£ drill from 4, the G.C. inspects the chamber, and 
orders the scraper to be used if required, in which case the scraper is 
used as before detailed. š 


То Таке Posr Џхоки Cover ах» Fors Detacument Rear. 
See G.A. Drill, Vol. IT, page 11. 


DRILL FOR 9:9.1INCII B.L. GUN ON BARBETTE MOUNTING 
(MARK I). 


The drill is the samo as with Mark II mounting, with tho follow- 
ing exceptions :— 
To Prepare FOR Астох. 
No. 5 docs not bring up elevating wheel—brings up heisting tackle, 
and rigs it. : = 
Nos. 2 and 4 place the loading trays beside the combined rammer 
and sponge next to the gun. 
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Nos. 2 and 3 mount on to the slide, open the breech, and 3 receives 
the loading tray from 4 or 10, and places it in the chamber. · 

The projectile is eased off when over the loading stage by 7 and 8, 
5 swings in the projectile by means of the derrick lever. 


Gun Головко IN Run Back POSITION. 


If the gun is loaded when run back, 2 and 3 do not mount on to 
slide, 4 elevates the gun into the loading position, and the loading is 
proceeded with as before, 4 depressing the gun to enable the breech- 
screw to bo inserted. As soon аз the breech is closed, the Gun Cap- 
tain gives tho signal to “Пит up,” by raising both arms vertically 
above his head. At this signal 10 raises the running up lever on tho 
right side of the slide, which allows the gun to run up. 

Norr.—The tube will not be put into the vent by the Gun Layer 
until the gun is run up. 


To Lay AND Fire. 


No. 5 does not elevato. 
Lhe gun and slide cannot be raised off the pivot. 


DRILL FOR 92-INCI, MARK IX, ON BARBETTE 
MOUNTING, MARK III. 


Gun DETACIIMENT. 


The gun detachment consists of a Gun Captain, a Gun Layer, 
and nine other gun numbers. It falls in and is told off in the usual 
way. 

То PREPARE FOR ACTION. 


Gun Group Commander. Gun Captain. 





“.,.. Group prepare for Action.” “.,.. Prepare for Action.” 


At the command “ Prepare for Action” each number brings up 
his stores as follows :— 

Gun Layer.—Sights, tubes, tube box, battery and key, test and 
firing, lanyard, rimer, percussion or electric lock, and wrench breech 
action, or wrench firing mechanism. For drill, a drill tube. 

A pocket is supplied to hold the rimer, which the Gun Layer 
straps round his waist. 

No. 2—Traversing wheels, side arms, consisting of combined 
brush and sponge, and the rammer. 

No. 3.—Oil can, Russian tallow, waste, McMahon spanner, and 
handle of control gear. 

No. 4.—Elevating wheel and assists 2. 

No, 5.—Assists the Gun Layer. 

No. 6.—Assisted by 9, bucket, filled with water, and brush. For 
drill, drill cartridges in zinc cylinders. 

No. 7.—Assisted by 8 and 10, transporting barrow and brush, 
handle of carrier, two selvagees, fuzes, two fuze keys, and a piece of 
chalk. For drill, a drill shell. 
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Group stores ав for 92-inch on barbette mounting, Mark IT, will 
be brought up by Nos. 6 and 7. 

The Gun Layer receives the tubes from tho shell store, fixes the 
sights in the gan, if used, taking care that the foresights fit correctly 
and that the deflection leaves of the hind sights work easily, sees that 
the bar and drum sights work correctly, attends to the auto-sight, 
seeing that the tide lever is set as ordered and that the error of the 
day screw is at zero, fixes the battery and key, test and firing, in 
position, and makes the necessary connections; connects up the 
electric lanyard, placing the percussion lanyard with tubes in a 
convenient position on the mounting; if percussion firing is used, 
gives the lanyard to No. 7, and having examined the lock, places it 
in the breech block. 

No. 2, assisted by 4, will lay down his side arms in rear of the 
gun, rammer on the right, 2 puts on the traversing wheels and sees 
that the gear is oiled and in good order. 

No. 3 removes breech and muzzle covers and muzzle tampcon. 
He places his stores in a convenient position for use, puts on the 
handlo of the control gear (if not already on), opens the breech, and 
sees that the gear is oiled and in good order, slightly lubricates the 
threads of the breech and brecch screw with oil, and rubs the 
asbestos pad with Russian tallow. 

The Gun Captain will now look through the bore and seo that it 
is clear. No. 3 will then close the breech. 

Nos. 4 and 5 put on elevating wheels and sce that the gear is 
oiled and in good order, and elevate the gun until the breech rosts on 
the wood block. 

Nos. 6 and 9 place the bucket and brush near the cartridge 
depót, loosen or remove bauds from covers of cylinders, and at 
drill place the drill cartridges in cylinders outside the cartridge 
storo or depót. 

Nos. 7, 8, and 10 placo their stores handy for use, and a shell on 
the transporting barrow at the shell depót. 7 puts on tho handle of 
the carrier and sees that it works correctly, and gives a fuze key 
to 3. ۹ 

Tho Gun Captain will now see that the buffers are completely 
filled with oil, and will then draw off half a pint from one of them. 
He sees that the gun and mounting is ready and fit in all respects 
for firing, and receives reports, from the numbers responsible of any 
irregularity or deficiency in connection with the different parts of the 
gun, mounting, or stores. Р 

No. З opens the breech by means of the control gear, and having 
performed his duties as above detailed, closes it again. When the 
breech is closed the Gun Layer passes a vent bit down the vent, 
fires a tube, sces that the lock is in good order, and rimes out the 
vent. 

After each number has completed his work, as above, he tukes 
post under cover as follows :— A 7 : 

Gun Captain.—Where ho can best regain his position for superin- 
tending the working of the gun. 

Gun Layer.—On the left of No. 4. 

Nos. 2 and 4.—On the right of the gun. 

Nos. 3 and 5.—On the lett. 

Nos, 2 and 8 being nearest the muzzle. . 

Nos. 6 and 9.—At the cartridge store or depót. 

Nos, 7, 8, and 10.--At the shell store or depot. 
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To Loan, 


4 and 5 elevato tho gun into tho Іда Ліпа position, if nob already 
done. 3 seizes the handle of the control gear with his left hand and 
spins it round, thus opening the breech. 2 supplies himself with the 
rammer and stands ready to ram home. 

7, 8, and 10 bring up the projectile on the barrow and upend it 
on to the loading tray of the carrier, afterwards sliding the barrow 
clear. 10 then seizes the handle of the carrier and raises the projec- 
tile in line with the bore, and, when high enongh, places the pawl 
into the recess in the are. (N.B.—The shell numbers change rounds 
at raising the shell as required.) Nos. 6 and 9 bring пр the cartridge 
cylinders, with lids unscrewed to the last thread, and place them in a 
convenient position for Nos. 2 and 3, tak'ng care that they are clear 
of the carrier in lowering. 

When the shell is high enough, 2 will place the rammer against 
its base and 3 will remove the cap from the fuze. The shell will then 
be rammed home in one motion by 2, 6, and 8 on the right side, and 
3, 7, and 9 on the left. As soon as tho shell is clear of the loading 
tray, 3 will release the small cam on the carrier and allow the tray to 
slide down. The number at the carrier handle will then lower it 
down. 2 springs the rammer, and 7 and 8 lay it down, 

3 loads the first half cartridge and 2 the second. 3 closes tho 
breech by swinging round the handle of the control gear from rear 
to front. ; 

The Gun Layer will insert a tube in the vent, lower the actuating 
lever of the lock until canght by the spring catch, connect up his 
tube wires, and mount to his sighting platform (unless ordered under 
cover), at the same time giving the order to depress to 4 and 5. Tho 
gun will then be brought down to the range shown on the dial, or 
such other range as may be ordered by the Gun Group Commander. 

6 and 9 will remove the empty cylinders and replace them by full 
ones. 7, 8, and 10 will take their barrow to the shell store or depót 
and bring up another shell, which they will upend on to the loading 
tray of the carrier, which will then be raised until held by tho pawl 
in the half way notch. They will then remove the barrow to the 
shell store or depót and place another projectile upon it. | 

Nos. 2 and 3 will man the traversing handles, 4 and 5 tho elevat- 
ing whecl.* 


То Lay AND Fire. 


The normal method of firing will be by electricity. In the event 
of failure of electric gear and percussion firing being necessitated, 7 
will make ready and tire as follows :— 

As soon as the gun is depressed into the firing position, 7 will 
step on to the carrier and be hoisted up by 8 and 10 high enough to 
enable him to kook the firing lanyard. Не will then be lowered and 
will wait for the command to fire from the Gun Captain, whieh will 
be given when the Gun Layer signals that he is on the target. 

The percussion tube is placed in the vent by the Gun Layer, and 
actuating lever lowered, as described above for electric tubes. 

The normal means of laying the gan is either by automatic sights 
or bar and drum sights, and the gun sights would not be used unless 
these were out of action 


* When firing paper proof shot, made up in more than one portion, the gun will 
not be loaded or fired dt angles of depression. | 
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Tt is undesirable to put the tangent sights in the gan unless the 
carriage sights aro out of action; and, when tangent sights are used, 
they will be removed before firing. 
For further details of laying, see G.A. Drill, Vol. IT, Sec. T. 
As soon as the gun has been fired, + and 5 will elevate into the 
loading position without further word of command, 


To хор aT Drun, 


The gun is unloaded by the numbers who loaded it. 


DRILL FOR 9:21ХСН B.L, MARK IX, ON BARBETTE, 
MARK IV, MOUNTING. 


GUN DETACHMENT. 
The gun detachment consists of a Gun Captain, Gun Layer, and 
nine other gun numbers. It falls in and is told off as usual. 
To PREPARE FOR ACTION. 


Gun Group Commander. Tun Captain. 








“А Group Prepare for Action.” “АТ Prepare for Action.” 


At “Prepare for Action” cach number brings up his stores as 
follows :— 

Gun Layer.—Sights, battery and key, test and firing, and electric 
lock and shoulder picce. 

No. 2.—'l'ubes, tube box, side arms (combined brush and sponge 
and the rammer), lanyard, and percussion lock if used, rimer, 
wrench breech action, and wrench firing mechanism. 

For drill, a drill tube (electric or percussion). — 

Х.В.--А pocket is supplied to hold the rimer, which No. 2 straps 
round his waist. 

No. 3.—ОЙ can, Russian tallow, waste, McMahon spanner and 
indicator, pressure spring. 

No. 4 assists 2. 

No. 5.—Assists 2 and +. — , : 

Nos. б and 9.—At drill, zine cylinders containing drill cartridges. 

Nos. 7 aud 8.—Bucket, filled with water, and brush, brush for 
Shell, and a picce of chalk, also a selvagee. ۱ : 

No. 10.—Assists the Gun Layer and, for drill purposes, brings up 
а 7- ооё handspike. | . : 

Group stores, as for guns on. Mark II mountings, will be brought 
up by Nos, 6 and 7 of the guns for which they are intended. l'hose 
stores not in immediate use will be kept in the Group store recess in 
the upper shelter. 
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The Gun Layer fixes the foresights on the rocking bars, taking 
caro that they are fitted correctly, and that the deflection leaves of 
the hindsights work easily. He fixes the automatic sight and 
telescope, and tests them. Не fixes the battery and key, test and 
firing, on the mounting, and makes the necessary connections, places 
the tabes in a convenient position on the loading stage, and, having 
examined the electric lock, places it in the breech block. He then sees 
that the pointer for tho traversing arc and safety bolt are let down. 

Nos. 2 and 4 arrange side arms on the loading stage. No. 2 straps 
the tube box round his waist, receives the tubes from the shell store, 
places a convenient number of them in the tube box, nnd the 
remainder in the tube recess. If percussion firing is used, №. 2 
fixes the percussion lock in the breech block, and places the lanyard 
in а convenient position on the loading stage. 

Хо. 3 places the oil can, Russian tallow, and waste handy on 
the loading stage, and, assisted by 10, removes the breech and muzzle 
covers, and іатреор, placing them clear of the gun floor. He fixes 
the indicator pressnre spring. 

Nos. 6 and 9 place the drill cartridges in cylinders near the foot of 
the lifts. 

Nos. 7 and 8 place the bucket and brush on the loading stage. 

, The other stores are placed on the gun floor, between the two 
lifts. 

The Gun Captain now веев that the recoil gear is in working 
order, and that the indicator pressure spring reads 200; that the 
four screws, clamping cradle bridge, are removed for practice and 
placed in the rest holes provided for the purpose. (N.B.—Before 
this is done, it is of the utmost importance that the pressure is 
correct) ; that the gun and mounting are ready and fit in all respects 
for firing. Не receives reports from the numbers responsible for any 
irregularity or deficiency in connection with the different parts of the 
gun, mounting, or the stores. He satisfies himself that the electric 
firing gear is correct. 

No. 3 opens and closes the breech, 4 and 5 bringing the gun to 
the loading position. When open, the Gun Captain looks through 
the bore to see that it is clear. 

Nos, 2 and 3 examine the breech-screw and its threads, and tho 
breech and its threads respectively, rubbing the asbestos pad with 
Russian tallow, and lubricating the threads with a slight film of oil. 
When closed, No. 2 inserts a tube and sees that the lock is in good 
order. When the tube is inserted the Gun Captain puts in the firing 
plug and gives the word “ Ready”; at this command the Gun Layer 
fires the tube, if electric, or No. 2 if percussion, firing is used, 

No. 2 extracts the old tube and rimes out the vent. 

N.B.—Before firing the tube, the Gun Captain will see that no 
one is in front of the gun, and that there is no charge in the bore. 

No. 2 sees that the traversing, aud No. 4 that the elevating gear 
is oiled and in good working order. 

After each number has completed his work as above, he takes 
post on the gun as follows :— 

Gun Captain.—Where Бе can best regain his position for super- 
intending the working of the gun. 

Gun Layer.— On the left of No. 10. 

Nos. 2, 4, and 10 on the right of the gun. 

Nos. 3 and 5 on the left of the gun. 

Nos. 2 and З are next the gun; 4, 5, and 10 outside of them, alk 
the numbers being clear of recoil, 


` 
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Nos. 6 and 9 outside the cartridge store. 
Nos. 7 and 8 at the head of the right and left ammunition T fis. 
respectively. 


To Loan, 
Gun Group Commander. Gun Captain. 
“А Group.” x ok! 
UO are Load.” А? Toad,” 


The Gun Layer takes his place on the sighting step. 

ТЕ the necessary ammanition is not on the upper shelter floor, 
No. 7 or 8 calls up the foot of the lift by one whistle, On being - 
answered, ho repeats the nature of ammunition required. When the 
trolley has been raised to the upper shelter floor, the_N.C.O, in charge - 
of the ammunition party at the foot of tho lift sounds two blasts on. 
the whistle of the speaking tube. Nos. 7 or 8, on hearing this نہ‎ 
raises the trolley to the gun floor by throwing his lever over (0: 
“ Raise,” letting it return automatically. 

N.B.—The shell would have been fuzed in the shell store befuvo- 
placing on the trolley. 

No. 7 or 8 then releases with his foot the catch securing the 
— to the lift, and, assisted by 10, pushes it round in rear of Ше- 

rcech. 

Nos. 2 nnd 3, if necessary, traverse the gun to a convenient 
position for loading, Nos. 4 and 5 moving the loading stage in rear of 
the breech. 

No. 3 opens the breech, and secures the trolley to the gun by the 
bolt on the former. No. 2 turns the carrier so that tho point of the 
shell is towards the gan, Тһе Gun Captain releases the catch holding 
the loading tray. Nos, 2, 3, 4, and 5 mount on the loading stage, 
and ram the projectile home. 

The loading tray runs home with the shell, Хо, 3 releases and 
replaces it in the carrier, and unbolts the trolley from the gun. 
No. 2 turns the carrier to its travelling position on the trolley. 

No. 7 (or 8) moves the trolley to the left of the gun, Nos. 2 and 8 
extract the cartridges and place them in the chamber, removing the 
mill-board dise from the cartridges. 

No. 3 then closes the breech, and No. 2 makes ready, and the Gun 
Captain gives the word “ Ready,” as soon as the tube is counected, if 
firing by electricity, or as soon as inserted and the lanyard fixed, if 
firing by percussion. 

The trolley is removed to the lift from which it was brought by 

or 8, and, when the ammunition for the next round arrives at the 
gun floor, is run up to the lift, to which it is secured by 7 or 8 
engaging the catch with his foot; he then lowers it to the upper 
shelter floor as follows :—He presses down the stop with his foot, and 
throws the lever over to “Lower.” When the lift comes to rest en 
the first floor, he will release the stop with his foot, and bring back 
the lever to the vertical position. : 

Ammunition is bronght up alternately from the right and left 
lifts, unless one lift is disabled.* А 

N.B.—One trolley should always be on the gun floor, in case of 
the hydraulic gear being disabled, as it is required for loading. If 
ал alternative system of loading from the derrick exists, the empty 
loading trolley may be lowered immediately after the gun is loaded. 





р When firing paper proof shot, made up in more than one portion, the gun will 
not be loaded or fired at angles of depression. 


(9784) K 
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To Lay ANU Fire. 


While the gun is being loaded, the Gun Layer will go to his 
sighting platform (the right, if automatic sights are being used), the 
Gun Captain making ready for electric firing, No. 2 for percussion. 

Nos. 3 and 10 mau the traversing handles, Nos. 4 and 5 tho 
elevating wheels. The remaining numbers take post on the gun. 

Electric or percussion firing, except as above stated, апа that No. 2 
fires by percussion, as laid down in G.A. Drill, Vol. П, See. I. 


. Missrinus. 
Sce G.A. Drill, Vol. 11, Scc. I. 


ArTEt ۵۰ 


As soon as the gun is fired, the Gun Captain, if firing by electricity, 
will remove the firing plug, and will note the rango on the range 
indicator and bring the gun when loaded back to about that range. 

No. 3 opens the breech, 4 and 5 bring the gun to the loading 
position. 


No. 2 unhooks the lanyard if firing by percussion, extracts the 
old tube, and rimes out the vent. No, 3 supplies himself with 
combined brush and sponge, and replaces it. 


-To CEASE ۶۰ 


_ As for 9'2-inch B.L., on Mark I mounting. 


To CEASE FIRING AND REPLACE STORES. 
As above. 


То Охтолр АТ Вялі. 


The gun is unloaded by the numbers who loaded it. 


N.B.—Projectiles will not be lowered on the trolleys, but Бу 
means of the derrick and winch. 


То Поло nv DERRICK, 


This method is only used when the hydraulic lifts are not working. 
The trolley kept on the gun floor is used for the sholl. 


DRILL FOR 92-INCH В.І. MARK X, ON BARBETTE 
MOUNTING, MARK У, 


The detachment consists of a Gun Captain, а Gun Layer, and ten 
other gun numbers. 


It falls in and is told off in the usual manner, 
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PosrrioN. Uxper Coven. 


Gun Captain.—[n rear of gun. 

Gun Layer.—On sighting step in rear of sight. 

No. 2.—On right of gun facing breech. 

Хо. 3.—On left of gun facing breech. 

Хо, 4.—In line with No. 2 and two short paces to his left. 

No. 5.—In line with No. З and two short paces to his right. 

Nos. 6 and ll.—Ontsido cartridge recess, or at the head of 
cartridge lift. 

Nos, 7 and 8.—At front hoist. 

Nos. 9 and 10.—At shell recess at head of shell lift, 


To PREPARE ror ACTION. 


Gun Group Commander, Gun Captain. 


“.... Group prepare for Action.” Ч... Prepare for Action.” 





At “Prepare for Action” cach number brings up his stores as 
follows :— 

Gun Layer.—Eleetric firing battery (if not on the mounting) and 
box of spare parts and tools, screwdriver, sights, spare striker, and 
electric and percussion lock. 

No. 2.—Tubes, wrenches for breech and firing mechanism and 
buffer, McMahon spanner, and rimer. 

No. 3.—Oil can, Russian tallow, waste, percussion lanyard, and 
hoisting tackle. 

No. 4.—Combined brush and sponge, rammer, bucket of water, 
and, at drill, cartridge and shell extractor. 

No. 5.—Assists the Gun Layer. 

Nos. б and ll.—Keys of cartridge recess, and, for drill, drill 
cartridges in zinc cylinders. ; 

Nos. 9 and 10,--Вгавһ for cleaning shell, 2 keys, fuze, universal, 
ae pot, hammer and chisel, shell barrow, and, for drill, a drill 
shell. 

The Gun Captain will also bring up the key of the firing plug 
ох, 

The group stores will be brought пр by Nos. б and 7. They 

consist of :— 

Hammer. 

Clinometer. 

Broom. 

Indicator pressure spring in box. 


The stores having been brought up :— 

The Gun Layer fixes the sights on tho cradle and sees that thoy 
work and fit properly, and that the sight carrier is firmly attached 
to the mounting ; when automatic sights are used he tests them, he 
attaches the clectric firing battery to the mounting, if not already on, 
and makes the necessary connections; at night he secs that the leads 
for illuminating the sights are properly connected up, and tests and. 
adjusts the lamp for the sights if necessary, he places the lock in 
position. . m" 

No. 2 places the tubos and rimer in a convenient position for use, 
his other stores ho will place on the mounting, clear of tlie working 
of the gun. 
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No. 4 will place the combined brush und sponge, and the rammer, 
in а convenient position for use, the sponge bucket by the right side 
shield. At drill he places the cartridge and shell extractors by the 
right side of the rammer, 

№. 3 will place the oil can, Russian tallow, and waste in а 
convenient position on the mounting for use, place the percussion 
lanyard under his belt, hook the hoisting tackle to the loading derrick 
and overhaul it, and remove tho tampeon from the muzzle. 

No. 5 will assist the Gun Layer. 

Nos. 6 and 11 go to the cartridge lift or recess, and prepare to 
issuo cartridges to З and 5, 

Nos. 7 and 8 will go to tle front shell hoist, and as soon as they 
find out the nature of the projectile to be used, proceed to fill the six 
shell trolleys; No. 7 attending to the control lever of hoist, and 
No. 8 to the trolleys. 

Nos. 9 and 10 go to the shell lift or recess and supply 7 and 8 
with projectiles, cleaning them first, if necessary, and removing the 
grummets from the driving bands. 

The Gun Captain now secs that the buffer is properly connceted 
up and not leaking at the gland, that it contains the correct amount 
of oil and air pressure, that the accumulator is filled with liquid, and 
that the capsquares are properly secured. Не recoives reports from 
the numbers responsible concerning any irregularity or deficiency of 
any article connected with the gun, mounting, or stores. 

The Gun Layer sees that the clevating and traversing gear is in 
good working order. 

No. 2 opens the breech; he then passes the vent bit down the 
vent aud inserts an electric tube. 

No. 3 examines the threads of breech and breech screw, sees that 
they are free from grit or burrs, lubricates them slightly with oil, 
sees that the asbestos pad is in good order, and smears it over with 
Russian tallow. 

The Gun Captain now looks through the bore and secs that it is 
clear. 

№. 2 closes the breech, and the Gun Layer tests the circuit by 
firing a tube. 


To Loan. 
Gun Group Commander. | Gun Captain, 
и“... Group." Ва, 
“.... Load." “... Load,” 


No. 2 opens the breech, places an electric tube in the rent (for 
pereussion firing No. 2 places tube in vent and cocks lock before 
closing breech), he then attends to control lever of rear shell hoist. 

No. 3 swings loading tray round in rcar of brcech. 

No. 8 runs round trolley with shell over rear hoist, taking care 
that the clip on shell pit shield rests on recess in trolley. 

The Gun Captain will now give No. 2 the signal to raise the 
shell; as soon as shell is level with loading tray, No. 2 halts by 
bringing the lever to centre. 

№. 2 must be very caroful not to raise the shell too fast, or the 
hoist tray will come violently against the loading tray and damage 
the ram and the hoist. 
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No. + then supplies himself with the rammer, places the head 
against the base of the shell, and, assisted by 3 and 5, rams home. 
When the shell is home, №. 5 drops off the rammer stave and + 
withdraws the rammer and replaces it. 

No. 2 now lowers sliell hoist. 

No, 8 removes empty trolley. 

Nos. 6 and 11 will bring up cartridges in cylinders and place the 
cylinders on the staging in rear of the mounting. 

Nos. 3 and 5 take out the cartridges, 3 the first, he then places it 
in the chamber, swings the loading tray clear. No. 5 then places in 
the second cartridge, steps clear, and No, 2 closes the breech. 

Nos. 9 and 10 supply 7 and 8 with projectiles; 7 and 8 keep 
* the trolleys filled, and will кес that the bands for keeping projectiles 
in the trollies are properly secured before lowering.* 


То Lay AND Fire. 


The Gun Layer adjusts his sights (if not automatic) to the range 
ordered by the Gun Group Commander, he keeps 148 gun laid upon 
the target, giving elevation and training by means of the hand 
wheels, and waits for the order to fire. 

When changing from one target to another, No. 9 will, if 
necessary, man the traversing wheel below and assist the Gan 
Layer to traverse the gun, 

When firing by Position Finder, Case III, the Gun Captain and 
Gun Layer will put on the elevation and training themselves by means 
of the gear below. 


To CEASE FIRING. 


With electric firing №. 2 opens the breech. 
With percussion firing No. З unhooks the lanyard, 2 opens the 
breech, and 3 releases the striker. 


DRILL FOR 9:2-q4NCH B.L. GUN ON DISAPPEARING 
MOUNTING, MARK I. 


The drill is the same as with Darbette, Mark II, mounting, with 
the following exceptions :— | 


To PREPARE ror ACTION. 


No. 3 brings up indicator, pressure, spring in addition to other 
‘stores. 

5 brings up hoisting tackle and handle of Jowering pump. 

Additional stores :—Ono reservoir compressed air is allowed per 
mounting in addition. ç 

2 nnd 4 place the loading trays beside the rammor next to the 
gun; for mountings fitted with loading gear, the loading trays are 
not required. : : 

2 and 3 disconnect the holding-down clips on their own sides. 

5 rigs the hoisting tackle, and with mountings fitted with loading 
gear sees that the gear is well oiled and ready for use. 


* When firing paper proof shot, made up in more than one portion, the gun will 
not be loaded or fired at angles of depression. 
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When loading gear is fitted 7 and 8 bring up a projectile on the 
barrow, and assisted by 9 and 10 raise it with-the hoisting tackle 
on to tho loading tray; 10 hooks the lower block, guides and stcadies 
the projectile in raising, 7, 8, and 9 man the fall. 

Tho detachment will remove the covering plates. 

The Gun Captain will seo that— 

The automatic cut off gear is in adjustment and in good order. 
(To be noted when the gun is in the firing position.) 

The holding-down clips are disconnected. 

The roller path is clean, 

A sand bag is placed in front of the muzzle if a tube with brass. 
ball is fired when the gun is down. 


To Loap. 


2 and З open the breech; when loading gear is fitted 3 then stands 
clear. 

7 and 8 bring up a projectile on the barrow to the left rear of 
the breech, 7 hooks the lower block, and the fall is manned by 7, 
8 and 9; 5 steadies the shell, which is hoisted chock-a-block. 

10 supplies the rear portion of the loading tray to 3, who 
inserts it. 

The projectile is pushed on to the loading tray by 2, 3, 5, and 10, 
the numbers on the fall easing off, 

2 unhooks the lower block, 3 uneaps the fuze, 5 overhauls the. 
hoisting tackle and holds it clear. When loading gear is fitted, 3 
uncaps the fuze, 5 releases the catch retaining loading gear and 
swings the shell into the breech, being careful to adjust the height of 
the tray by means of the hand wheel, to prevent it from fouling the 
threads of the breech. 4 supplies the combined rammer and sponge, 
placing it against the shell; 2, 4 and 10 on the right, 3, 7 and 8 
on the left, ram home in one motion, 2 and 3 being near the 
breech, the other numbers at the end of the stave; when home, 2 and 
З sponge out by giving the combined rammer and sponge two half 
turns to the left, withdraw it hand over hand with a corkscrew 
motion, and hand it to 4, who thoroughly saturates the sponge head 
with water, reverses the stave, and stands in rear of the breech to 
ram home the cartridges with the stave end if required. When 
loading gear is fitted 3 stands clear and 5 swings back the loading 
tray to its original position. 

б and 9 supply cartridges in cylinders with lids unscrewed. 

2 and 8 insert cartridges alternately, 2 putting in the first. 

3 removes shalloon patch from base of last cartridge, 2 and 3 
push home the cartridges using the rammer if necessary, when 4 
would assist. 2 withdraws rear portion of loading tray, hands it to 
10 who lays it down. 3 (and 2 and 8 with U.C. guns) closes the 
breech and the Gun Layer inserts a tube, 

As soon as the loading is completed, 7 and 8 bring up another 
projectile which is hoisted by 7, 8 and 9, and secured by а turn round ` 
the cleat on the lower block; or, if loading gear is fitted, is hoisted 
on to the loading tray as described under preparation for action.* 





77» When firing paper proof shot, made up in more than one portion, the gun will 
not be loaded or fired at angles of depression. 
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INSTRUCTIONS AS TO RUNNING UP, LAYING, AND 
i FIRING. 


Disappearing mountings are now fitted with shield sights, and 
as it is desirable to expose the Gun Layer for as short a time as 
possible, the normal method of laying will be by Case II, using shield 
sights and electric firing gear. Should this gear break down, Case II 
may still be employed, using gun sights, and the Gun Layer firing 
from tho rear sighting step by percussion. 

2 aud З traverse, assisted by 9 and 10 if required. 4 and 5 clevate. 

Tn all cases the guns will be run up on tho word of command 
from their Gun Captains, “ Stand Clear—Run Up.” This word will 
be given on receipt of a signal or order from the Gun Group Com- 
mander, but detachments will take posts to lay as soon as the guns 
aro loaded, unless specially ordered under cover. 

The Gun Group Commander will givo his order or signal to run 
up under the different orders of fire, as follows :— 

At Single Gun Fire, if by order or signal from the Battery 
Commander, as soon as this order or signal is received. 

At Single Gun Fire in succession from a flank, and also at Group. 
Fire and Independent Fire, the Gun Group Commander's order 
“Тау” for tho final clevation will be equivalent to an order ta 
run up. 


RUNNING Ur, LAYING, AND FIRING. 
Case I. 


As soon as the gun is loaded, the Gun Layer will set his tangent 
sight at the range and deflection ordered by the Gun Group Com- 
mander, take post at the manhole, and, directing the traversing 
numbers, either by signal or word of command, as may be most 
convenient, traverse the gun roughly on tho target if stationary, or 
well ahead of it if moving, by means of tho shield sights. 

The Gun Captain will keep the Quadrant Elevation Indicator set 
at about 100 yards less than the range called out by the Gun Group 
Commander. 

On the final range being given, the Gun Captain will order 
“A 1 Lay,” followed, if so required by the ordor of fire, by “ Stand 
Clear—1ltun бр.” > 

Tho Gun Layer will repeat the elevation and deflection ordored, 
and will move to the top of the shield by the shortest way ; and, as 
soon as the gun has risen above the top of tho shield, will adjust his 
tangent sight to that range and deflection, and attach his firing 
lanyard if firing by pereussion, and fold down the cam lever. 

Хо. 5 or 10 will press down the Ісусу of the raising valve as far 
as it will go, and take his hand away, allowing the gun to run up 
until the pointer on the elevator coincides with the arrowhead on the 
crosshead of the ram. He will then close the raising valve com- 
pletely, by raising tho lever as far as it will go. 

When the gun is fully up, the Gun Layer will step on to the 
spring sighting step, and complete his laying for elevation from 
there, directing the elevating numbers by word of command, and 
being careful to see that the last motion is one of elevation. ` 

On the command “4 1 Commence Firing” from the Gun Group 
Commander, the Gun Layer will seize the firing lanyard, if firing by 
percussion, move to the rear sighting step, and complete his laying 
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for line from there. Тһе Gun Captain, as soon as he sees the Gun 
Layer and other numbers clear of recoil, will give the order 
“Wire Al,” if firing by percussion, and if by electricity, will first 
‘put in his firing plug. On this command, the Gun Layer will fire 
the gun, either by pulling the lanyard or pressing in tho knob of the 
key, test, and firing according as percussion or electric firing is being 
used, 


Case II. 


Shield Sights ана Electric Firing Аз soon as the gun is loaded, 
the Gun Layer will fold down the cam lever and take post at tho 
manhole, set his deflection leaf to the deflection ordered by the Gun 
"Group Commander, and continne to follow the target, keeping some- 
what ahead of it, and communicating with the traversing numbers 
either by signal or word of command, as may be most convenient. 
The Gun Captain will keep his gun laid by the Quadrant Elevation 
Indicator at about 100 yards less tkan tht range given by the Gun 
Group Commander or shown on the Group dial. 

On the final range being given, the Gun Captain will order 
“A 1 Lay," followed, if so required by the order of fire, by “ Stand 
“Сісат-- Кит Up.” Не will himself repeat the elevation ordered by 
the Gun Group Commander, and will give it to the gun, not waiting 
antil the gun is up, but being careful to check it when the gun 18 
completely up. 

The Gun Layer will repeat the deflection ordered by the Gon 
Group Commander, and will Jay his gun in the usual manner by the 
shield sights. 

No. 5 or 10 will attend to the raising valve, as ordered under 
Case І. 

On the Command “A Group” or “1 1 Commence Firing” from 
the Gun Group Commander, the Gun Captain, seeing all the numbers 
clear of recoil and the Gun Layer ready, will put in the firing plug 
und give the order “Fire A1.” The Gun Layer will stop the 
traversing, and as soon as the target cuts his line of sight, will fire 
the gun by turning the knob of the firing key and pressing it in. 

Percussion Firing —The gun sights are used and the gun is laid 
and fired from the year sighting step. The Gun Layer sets his 
tangent sight and deflection leaf as soon as the gun is loaded, he then 
takes post at the manhole and keeps ahead of tho target until the 
final lay is given, On receiving the Виа] lay, he mounts and sols his 
deflection Jeaf to the exact deflection ordered, and attaches his 
lanyard and folds down the cam lever as described under Caso 1. Но 
then moves to the rear sighting step, lays for line, and fires from there 
as usual. 

The drill for the other numbers is similar to that for electric 
firing, except that there is no gun plug in use. | 


Case ТЏ. 


The drill is similar to Саво III for other moantings, The Gun 
Captain will order “ Stand Clear—Run Up" immediately after his 
final lay as required by the order of fire, he elevation and training 
ean as a rule be given while the gun is running up, but tho Gun 
Captain will be careful to check the elevation when the gun stops, 
us it sometimes shifts when the gun comes to rest. 

ANole.— Guns on H.P. mountings will not be run up with more 
than five degrees depression. 
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To Охьолр at DRILL. 


As soon as the gun has been fired the Gun Captain gives signal 
‚ог order “ Run hack." 5 ships the handle of lowering pump, and 
assisted by 2, 3, and 4, runs back. If the gun does not fall at each 
stroke of the pump, tackles must be used to assist. On no account 
are jacks to be used to force the gun down. 

As soon as the gun is down the Gun Captain gives the signal or 
order “ Halt." 5 unships the handle of lowering pump and re- 
places it. The gun is then unloaded similarly to the gun on barbette 
mounting, Mark П. j ° 


To CEASE Firing AND REPLACE STORES. 


The Gun Captain sees that the holding-down clips or bolts have 
been connected, that the gun does not rest on the buffers, and that 
the raising lever is secured by chain and padlock. 


DRILL FOR 92.INCH B.L: ON DISAPPEARING MOUNTING 
— - MARK И. 


The drill is the same as that for the 92-іпеһ B.L. on Mark I 
mounting, with the following exceptions :— 


To Prepare ror ACTION. 


The detail relative to hoisting tackle brought up by 5, and slings 
or selvagees brought up by 7, is omitted. 
5 sees that the lifting gear is oiled and in working order. 
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INSTRUCTION FOR USING LARGE CLINOMETER. 


То read the angles marked on the drum.—The brass drum is marked 
in degrees, commencing at 0° on the top to 45° at the bottom. Each 
degree is subdivided into twelve parts; each small division therefore 
represents angles of 5 minutes. 

The scale is read from right to left, thus— 


3° 2" 


| 


the reading opposite the arrow would indicate an angle of 2° 25'. 
To lay а gun at any angle up to 45?.—Unscrew the drum, until 
the À points to the elevation required, place tho clinometer, thus— 





on the plane surface cut on the breech, and elevate the piece until 
the bubble of the spirit-level is in the centre of tho tube, 

For angles of depressicn.—Procecd as above, but rovorso tbe 
direction of the instrument, placing it thus on the breech of the 
gun— 





For angles of elevation greater than 45°.—Subtract the angle of 
elovation required from 90°, unscrew the drum to this reading; thus, 
for 60°, unscrew the drum to 30°, and place the instrument on the 
breech of the gun and elevate until the bubble is in the centre of its 
run, thus— 
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Preservation and Adjustment of the Instrument.—In order Юю pre- 
‘serve the clinometer in efficient working order it is necessary to keep 
the working parts free from grit and dust as far as possible. As 
excess of oil is apt to cause the adhesion of grit, only sufficient is to 
be applied to make the screw work smoothly, and to keep the stesl 
parts from rusting. 

On no account should the instrument be taken to pieces, аз it 
requires special tools to put it together again. 

Instruments are issued in correct adjustment, and with due care 
will remain correct for many years. 

То ascertain if the instrument is in adjustment :— 


(a) Carefully clean the plane surface cut on a gun for use with 
the clinometer. 

(b) Turn the drum to zero. 

(c) Place tho instrument on the plane surface (drum towards 
breech), and clevate ar depress the gun till the bubble is 
in the centre of its run. 

(4) Turn the elinometer end for спа. 

(e) Should the bubble not return to the centre, the instrument is 
out of adjustment. 

(f) As the amount of the error will generally be small it is 
advisable to add or subtract the error, as the case may be, 

rather than correct the adjustment. 

(g) To ascertain the error after complying with (4) (drum 
towards muzzle), turn the drum until the bubble is again 
in the ceutre of its run; one half the reading on the drum 
is the index error. 

(h) If the reading falls on the black markings on the drum add 
half the amount when setting the clinometer for any 
required elevation. 

(0) 1f the reading falls on the red markings on the drum, subtract 
half for any required elevation. 


If it is required to adjust the clinometer to have no index error 
seb the drum to the ascertained index error (keeping the drum end 
towards muzzle), and bring the bubble to the centre of its ran by 
manipulating the capstan-headed nuts (using a tempercd steel wire 
just fitting the holes in the nuts). Then placing the drum at zero, 
elevate or depress the gun till the bubble is in the centre. 

Reversing the instrument end for end should not alter the central 
position of the bubble; should it do so, proceed as before until there 
as no change. 


ALTERATIONS. 
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